















A JOURNAL FOR MACHINISTS, ENGINEERS, 


VOL. 4, No. 32. 


WEEKL ¥. 





CopYRIgHT, 1881, By AMERICAN MACHINIST PUBLISHING COMPANY. 


The Davidson Steam Pump. 


The accompanying 
one of the later forms of the M. 


engraving 


jig 


represents 
Davidson 





FOUNUERS 


NEW 


BOILER BANENS, PATTERN MAKERS 


YORK, AUGUS 








ST 6, 1881. 


’ 


AND BLACKSMITHS, 


$3.00 per Annum. 
SINGLE COPIES, 6 CENTS, 





Changing the Direction of Motion of a 
Steam Engine. 


There seems to be a great deal of miscon- 


steam pump, made by the Davidson Steam ception among practical men as to the proper 


Pump Co., 41 to 47 Keap St., 
N. Y. The distin- 

guishing feature of 

the steam end of 

this pump is that it 

has no separate 

auxiliary valve, 

there being but one 

valve in use. This 

valve, which has a | 
cylindrical face, 
held in position be- 
tween two small pis- 
tons, with which it 
moves at all times, 
being free, however, 
to approach towards, 
recede from its 
seat, quite indepen- 
dent of any 
motion 
the pistons. 

The valve seat is a 
cylinder provided 
with suitable ports, 
and in this the valve 
and the two pistons 
move. 
this 
motions, 
the same direction 
and for the 
purpose as an ordin- 
ary slide valve 
(which, in fact, it 
is), and the other an 
oscillatory motion. 
The purpose of the 
latter to 
cover uncover 


srooklyn, 


is 


or 


corres- 


ponding of 


In operation 
valve has 
the 


two 
one in 


same 


motion is 
and 


small ports through 


which steam is al- ‘ll i 
ternately admitted TAT 
to and exhausted 
from the outer ends 


of the small pistons 
previously men- 


ni 
i} 


ae 


way to proceed to reverse the motion of a 
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Assuming that the valve is in the correct po- 
sition as to lead, it is only necessary to move 
the eccentric to any other position than the 
one it now occupies, and in which the valve 
shall occupy its present position. Mani- 
festly, there is but one other, and that ap- 
proximately opposite its present location, 
where this condition will be fulfilled. If, 
then, a measure is taken from any fixed 
point, and a mark made on the valve stem, 
the eccentric can be moved around till the 


measure is again the same, when the engine | 


will run in the opposite direction. 


ENTERED AT Post OFFICE, 





NEw YORK, AS SECOND CLAss MATTER 


distinctly remember when the pounding of 
the mixture was an event 
the apprentice. The rule was to pound it 
till it could be spread to the consistency of a 
wafer 
an 


to be dreaded—by 


over the surface, 


unbroken 


and would present 
appearance, The amount of 
working and pounding that it requires before 
it will fulfill this condition is fearful. Better 
material than 1s always sold at the present 
day is also requisite. A joint made from 
putty properly prepared is about as near cor 


rect as it is possible to make it by the inter 
position of any foreign substance. Those 


The best way to take this measure is with | who are in the habit of grumbling at them 


i tram, 
piece of 5,” 
them over at right angles. 


ticular engine for which it is made. 


In using this tram make a prick punch | 


mark, say, on the stuffing box, 





| 








tioned, with the 
motion of which the 
stroke of the 
is completed. 

This oscillatory motion is induced by the 
operation of a suitably formed hardened cam 
and pin, the further action of which is such 
that should the piston fail to move the valve, 
they (the cam and pin) combine to form a 
positive motion for doing so. It 
for this pump that the peculiar construc- 
tion of this valve gives, practically, a constant 
length of stroke which 
clearance unnecessary, while the construc- 
tion of the water and steam ends tends to 
render the pump nearly noiseless in action. 
It is stated they are constructed to run at 
all speeds with about the same clearance 
given to the piston of the ordinary steam en- 
gine. It is also claimed that the water end 
of this pump is so arranged as to do away 
with the objectionable springing of plates 
between suction and delivery valves—there 
being no intermediate plate used—and conse- 
quent leakage and blowing out of packing. 
The whole inside of pump can be examined by 
simply removing one bonnet. 


valve 


is claimed 


renders excessive 


| mae DEEP og 
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VM 


r . 
THe 


plain slide-valve engine, and it seems doubt- 


ful if they are always assisted as well as they 


might be, by practical works which touch 
upon the subject. For instance: one such 


work gives instruction for placing the engine 
on the dead center; removing the 
observing the lead; 


bonnet; 
and then turning the ec- 
centric around on the shaft until the valve 
has the same lead on the other end, a pro- 
ceeding which would put the valve in about 
the worst conceivable position. 

Other authors give directions for making 
impossible measures and lines on the shaft, 
and moving the until some mark 
on the latter corresponds with some line of 
the diagram on the shaft. The theory of 
this may be all right, but in practice it is 
quite In changing a plain slide- 
valve engine, so as to run in the opposite di- 
rection, it is only necessary to place the en- 
on the dead center, and remember that 
the position of the valve should be the same, 


eccentric 


useless. 


gine 
no 
matier in which direction the engine is to run. 





DAVIDSON STEAM — P. 


made by pointing both ends of a/| should remember 
or $” square steel, and turning | joint cannot be made with white 
The length of | lead mixed in a paint pot, 

this should be such as to best suit the par- | 


and with! 





that the genuine putty 


and red 
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| The New Industrial Exposition. 


New 


| "The England Manufacturers’ and 
Mechanics’ Institute 
have com- 
pleted their large ex- 
hibition building on 
Huntington <Ave., 
Boston, and the first 


grand Exhibition 


nearly 


will open August 
Isth. Various kinds 
of manufacturing 


will be 
fully exemplified on 


the premises, includ- 


processes 


ing boot and shoe 
making (with over a 
hundred machines), 
paper making, glass 
making, carpet weav- 
ing, cloth weaving, 


and lead pipe mak- 
ing. 
Machinery in mo- 


tion will be exhibited 


by a large number 
of the leading ma- 


chinery manufactur- 
ers of New England. 
The de- 
partment includes 
125,000 feet 
of floor surface. The 
whole building 
540 x 884 feet, 
ers five acres of land 
and exhibi- 


machinery 


square 





Is 


cCOoV- 


has an 


that as a center, mark with the other point | tion space of over eight acres, 


the valve stem. The stem may then be 
lightly prick-punched, when there will be no 
danger of losing measurements. 

It may be remarked that such a 
should always constitute one of the tools of 


tram 


a steam engine, and the position of the valve 
with lead at each end should be trammed, 
and plainly marked on the valve stem. It 
is then easy at any time to make experi 
mental adjustment of the valve, with a cer- 
tainty of knowing all about it. 


ee 


Putty Joints. 


The old time white and red lead putty 


joint was a first-class job, but it is now com- 
| paratively little used. 


lead jobs are put up and called putty joints, 
but few of them are made as they were 20 
years ago. The proper preparation of the 
putty is one of the operations that the rest- 
lessness of the day has put to one side. We 


of 450 pounds : 
A great many red | 


Ae 
Strength of Cast [ron Boiler Heads. 
Sidebotham & Powell, the 
that built the boiler which exploded 
month at Philadelphia, Pa., 
been experimenting with a view to determine 


firm 
last 
recently 


Messrs. 


have 


head of 
in 


iron 


casi 


the 


the ultimate strength of a 
blown 
this purpose they 
to the that 
exploded, except that it was not so long, and 


the same dimensions of 
pieces at that time. For 
constructed a boiler similar 


one 


one 


submitted it to hydrostatic pressure. The 
head gave out by cracking about half the 
distance across its surface, under a pressure 


the break commencing at a 
sand hole previously noticed, 

The experiment was made in the presence 
of quite a number of invited spectators, in 
cluding the members of the 
who, it will be remembered, condemned the 
use of cast iron heads in their verdict, 


coroner’s jury 
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+ power, assuming such 
effective pressure, water consumption and clearance for different ratios of expansion can-. 


-engine builders. 

| Determine the range of sizes of engines which may give the desired power for a_ 
- given steam pressure and piston speed. 
-steam pressure may] be given by a—30” x 60” non-condensing engine ,'\,th cut-off, 80 
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CD, curve of mean pressure for Marriotte law of expansion. 


A B, curve of mean pressure for adiahatie (1) expansion of steam, 


DIAGRAM 


Steam Engines, 


By ALFRED R, WourFr, M. E., ANnp JAmMeEs E,. DENTON, M. E, 


To apply the diagram to the design of an engine to supply a given amecunt of horse + 


. knowledge of the type of engine to be built that the mean 


be settled, as in the tables of engine performances given in the catalogues of modern. 


For example—200 horse power at 65 pounds , 


revolutions ; by a 22” x44” non-condensing engine, {th cut-off, 100 revolutions; by a 
20’ x 40’ non-condensing engine, } cut-off, 
condensing engine, 4 cut-off, 100 revolutions; by an 18” >» 
| cut-off, etc., 

II. To the sizes selected apply the method of the diagram, and thus determine the most 
economical ratio of expansion for each size. 

III. Select the sizes for which the most economical ratio of expansion is equal to or 

less than the ratio necessary to the development of the required power, and determine the 
water consumption corresponding to the most economical ratio for cach size. 
_ IV. Add together the cost of each engine per horse power per hour, and the cost of 
| steam required per horse power per hour, for its most economical ratio of expansion, 
Then other things being equal, the size of engine for which this sum is least will be the 
cheapest engine to supply the given horse power. 
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| To FIND THE MOST ECONOMICAL RATIO OF EXPANSION BY THIS DIAGRAM— 
| For A—Add together the cost in dollars and cents of, Ist. Steam used per hour when 
| engine follows full stroke, including such allowance for condensation for the sattionliar| 
type of engine as determined by experience. 2nd. Wagesof firemen perhour. 3rd. Interest 
; on cost of boilers per hour, 4th. Depreciation in value of boilers per hour. 5th. Repairs’ 
of boiler per hour. Call this sum ‘* A,” the *‘ cost of full steam.” t 
For B—Add together the cost in dollars and cents of: 1st. Interest on cost of engine per 
hour, 2nd. Depreciation in value of engine per hour, 3rd. Repairs to engine per hour. - 
4th. Cost of oil and waste per hour. Sth. Wages of engineer per hour. Call this sum- 


“* B” the ** cost of engine.” | 
For C—Divide *16 44 by A, and multiply the result by 2. | 
This will give the distance to the left of the vertical line 0. 
For D—Dji zide the sum of the back pressure and the fric- 
tion of engine in pounds per square inch, by the initial 


These distances Cand D, | 
will determine the location | 
of the point from which* 
the tangent is to be drawn} 
to the adiabatic curve. 


absolute pressure of steam. This will give the distance 


above the base :ine. 


* 6.44 is the scale of the chart. | 
The Ratio OF EXPANSION as marked directly above the POINT OF TANGENCY to | 


ADIABATIC CURVE, Will represent that of GREATEST ECONOMY, 


Example— 
Initial absolute pressure of steam......... paialatea nie eitecieers 90 ibs. per sq. in. | 
Back pressure of steam... ....... SS OE ROC OS piatersisie teres Meee, 0 | 
Mricuon OL GHOIDG. ...5 0s -ca0ccveetieeners PS ACE RIICET BE: 2 ps si 
PA?” ¢Ceggt Or MUM MStOMEN 5.01507 is's cisaisere ie Bretk staisie Siaaiane 14.391 dollars. 
Oy ECHR OT CHORIN 96.0 263508 5 He AERTS RONOR eae, (Under A ] 
16.44 .584 ae 7 
C 14.391 667, 
D 15.7+2 197 
90 wast 


~ 


(). 667 to the left of the vertical line O, and .197 above the base line locates the point e’, 
from which the tangent is to be drawn to the adiabatic curve. The ratio of expansion 


marked directly above this point of tangeney is 3.58. 
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by an 18” x36’ non- 
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Most Economical Point of Cut-Off in 
Steam Engines. 


We present on the opposite page a diagram 
accompanying a paper on ‘‘ The Most Eco- 
nomical Point of Cut-Off,” read by Messrs. 
Alfred R. Wolff and James E. Denton at the 
recent meeting of the American Society of 
Mechanical Engineers, at Hartford, Conn. 
The paper itself is so replete with mathe- 
matics that it is scarcely suitable for publica- 
tion in our columns. The authors, recogniz- 
ing the importance of the subject treated, 
and the necessity of presenting their method 
of solution ina form which will ensure its 
ready use and adoption, have prepared the 
chart we publish in this issue, which, prob- 
ably, most of our readers will have little diffi- 
culty in understanding. The authors claim 
that the best ratio of expansion is that which 
will give the maximum efficiency of the en- 
gine for a given expenditure of money; 
and not, as has heretofore been generally as- 
sumed, that ratio which will secure the maxi- 
mum efficiency of the engine for a given ex- 
penditure of steam. High expansion seems 
to obtain rather a severe check, for in none 
of the cases, typical or extreme, examined by 
Messrs. Wolff and Denton, does the best 
ratio exceed seven. By the use of the 
diagram thu best ratio can be obtained in 
each. particular case, but it will always be 
found to be somewhere between 8 and7. As 
an example, illustrative of the use and cor- 
rectness of the method, the following sum- 
mary is presented: 

Consider an engine with cylinder 
diameter by 48” stroke; uon-condensing; 
making 100 revolutions per minute. 
pressure by gauge, 75 lbs.; back pressure, 
including friction, 17.7 lbs. absolute. Take 
price of such an engine set up in place, com- 
plete, $9,000. 
of 2,000 Ibs. The wages of engineer at $4 
per day of 10 hours. 


26” 


Steam 


The price of coal, $5 per ton 


The cost of boilers, at 


$8,500. The wages of fireman and coal- 
passer, at $3.50 per day of 10 hours. Other { 


items of expense as below. Let steam follow 


full stroke; then, allowing for clearance 
(24¢7) and neglecting condensation, we 


should have the expenditure per hour as fol- 
lows: 


38,430 Ibs of steam, requiring 4,270 


AMERICAN MACHINIST. 


the total expense will be 3.558 + 1.098 


$4.656. The mean effective pressure for } 


cut off will be .678 x 90—17.7 — 48.32, and 
the horse power 43.32 x 12.871 = 557.5. So 





that we obtain $57.5 
dollar expended. 
Carrying out the operation for different cut- 
offs, up to 
tained ° 


= 119.7 horse power per 


fy, the following table is ob- 





Power 





Cut-off 
pressure. 

Cost of 

engine 


pressure 
Horse Power 
developed 





oO | os fe 
bt 5 © 5 ot 3 

as we = 3, 
Full Stroke.) 1.000 72.3 "584 930.5) 79.03 
1-2 bs 34 57.4) * 114.73 
1-3 678 43.3 72 119 73 
1-4 571 | $3.7 : 7) 114.87 
1-5 495 26.8 5 106.61 
1-6 ds 438 217 29% 97 08 
1-7 “6 393 17.7 3S 86 85 
1-8 we 357 14.4 ‘- 76.19 
1-9 a B28 11.8 1.700 2 284 151.8 66.46 
1-10 “ 3039.6 1.581 2.165 123.6) 57.00 
By inspection of the last column of this 


work for 
each dollar expended at 4 cut-off, and, there- 
fore, this is the most economical point of cut- 
off for the engine to work at under the given 
This point of cut-off is to be 


table, we see that we derive most 


conditions. 








Ibs of coal, at $5 per ton of 
A ere ee eV elecaysicicrars $10.675 Vy 
Interest on cost of engine........ 062 
es ‘ DOVOCP s .s6cece <i .059 
Repairs to engine.............0.- O18 
os ROMER 2s \ave.nacaaarset s .018 2 
se ; : e NEW 
Depreciation of engine, life assumed 
at twenty-five years............ 044 . : : ; 
rs Re . found fora given engine by the use of the 
Depreciation of boiler. life assumed si : ~@ : 
. appended diagram, which effects graphically 
Ri GWEINO “FEATS: 6:56 sec ace ee 087 y : ; 
: : ae, What an inspection of the table shows by 
OU BNE WARLE.....65) 2606-610 .060 : agar : — TS. 
: ; ; comparison of its figures. The principle 
Wades Of QNDINCOP .cis:eece:0:6 6:00 0:80 400 ji é é : g 
i . e-, Upon which the diagram is based is very sim- 
fireman and coal-passer.. 390 : : é - ; 
ple, when viewed in conjunction with the 
aa w«. last column of the table. For it will be eas- 
POtal ORNGNEG oo 6:0i0is10:0 eee $11.78 


The work done will equal in horse power : 
Mean effective pressure (absolute) per square 
inch x area of piston in square inches x 
twice the stroke in feet x revolutions of en- 
gine per minute, divided by 33,000. Now, 
mean effective pressure in this case will be 
90—17.7= 
fore, horse power will equal : 
72.3 x 3.1416 


72.3 Ibs per square inch. There- 


Like SKA IM = 72,312,871 = 930.578. 
We obtain 930 horse power, therefore, at 
an expenditure of $11.77, or 3°. 79.01 
horse power per dollar expended. Now sup- 
pose we cut off at $ stroke, then the expense 
may all be taken the same, except the cost of 
coal, which as condensation is not considered 
for the present, will be one-half of $10.675 
or 5.337, so that the total expense per hour 
will be 5.887 + (11.7783—10.675 = 1.098) 
$6.435. The mean effective pressure for !5 
cut off, if steam expands according to the 
adiabatic (4°) law will be .834 x 90—17.7 
57,36, and hence power 
57.36 x 12.871 


will be 


So that we shouid 


ine horse 


738.28, 


derive ,75, = 114.73 horse power per dollar 
expended. 
Similarly, if we cut off at } we have the 


expense of coal reduced by 3, so that the ex- 
pense of coal per hour will be $3.558, 


and 


ily seen that the column gives successive 
values of the quotient obtained by dividing 
the work by the total cost of obtaining it, and 
the cut-off which gives the greatest value 
for this quotient is the most economical point 
of cut-off. 

Now, by the scales used, the sum of the 
lines ‘‘ cost of steam per hour” and ‘‘ cost of 
engine per hour” (see bottom of diagram), 
represents the divisor of the quotient in the 
table, and the vertical lines from the curve 
C D to the horizontal or back pressure line, 
the dividend. The latter is greatest for any 
of 
‘*cost of engine per hour,” when the tangent 


given ‘‘cost full steam per hour,” and 
is drawn to the curve, as described in the dia- 
gram, for at the point at which the tangent 
meets the curve, by the principles of geome- 
etry, the obliquity of the line is greatest. 
Therefore the work is greatest as compared 
to the cost, or the cost least as compared to 
work, or, in other words, we attain the great- 
est efficiency of the engine for the least ex- 
penditure of money. 

In the above example, for the purpose of 
demonstration, condensation has been neg- 
lected, but in the original paper this has re 
ceived its proper consideration, and it is quite 
interesting to note how inappreciably, as 
compared to prevailing conceptions, this fac- 





tor influences the best point of cut-off to be 
employed. The above method of calculation 
and the diagram will enable any one to make 
comparisons for different ratios of expansion, 
as he may choose. 

Now, by the theory of the efficiency of the 
fluid alone, that is, neglecting the items of 


expense which do not vary with cut-off, viz., | 


engineers’ wages, oil, waste, interest, &c., it 
is demonstrable that the point of cut-off for 
maximum economy (neglecting condensation 
the terminal 
pressure shall equal the back pressure of 
steam, plus friction. By the table of termi- 
nal pressures in the catalogue,from which the 


as in above case) is such that 


sizes and conditions of running of above en- 
gine have been selected, we find that a ter- 
minal pressure of 17.7 Ibs. absolute occurs 
for 75 Ibs. initial pressure at about 6 expan- 
sions. 

If we work our engine at this cut-off, the 
power developed will be 279.3 horse power, 
Hence, if we desired 558 horse power, and 
should neglect the effect of constant 
items, in determining the best point of cut- 


these 


off, we would be led to put in two engines 


26” x 48,” making 100 revolutions, and, in 
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GLOBE VALVE. 


that case, allowing nothing for extra wages 
of engineer, the expenditure per hour would 


be: 

Steam (coal), 3=, of 10.675=....... $8.578 
Interest on cost of engines, 2 x .062.. .124 
se es [°\ CY Se 059 
Repairs tO ONGINES, 6.265000 snes aes 036 
ws BQN cise ioiaiaiaiaigaladiainven’> .O18 

Depreciation of engines, life assumed 
at twenty-five years.............. O88 

Depreciation of boiler, life assumed at 
[WAIUGMOAUE  cansacee aaue wore. O87 
ON CARE So ging cs iha ac wae, sisiain 120 
WagesiOf ONZINCED, ... .5<.csrcconces os 400 
fireman and coal passer. .. 890 


Total expense........ $4. 860 

The expense for this same power, developed 
by the engine when cutting off at 4 (found to 
be the most economical point of cut-off by 
above table, and more readily by the dia- 
is 4.656. So the substitution of the 
two engines, each cutting off at } of stroke, for 
i of 
stroke, would occasion a loss of 4.860—4,656 

$.204 per hour. 


eram), 
the use of the single engine, cutting off at 


Similar losses occur when 
, . r=P+87 . 
formule of the type —, t=4 

’ s 


~~ 


VP, ete. 


founded on efficiency of fluid alone, are used 

At the present time but little is known as 
to the condensation of steam in the cylinder 
To 


diagram, and take into account this factor, 


at different ratios of expansion, use the 
when determined either by experience or by 
As- 


sume 2 given condensation for the probable 


experiment, we must proceed as follows: 


ratio of expansion for maximum economy, 


3 


and calculate cost of full steam on that basis. 
We then ascertain ratio of expansion for maxi- 
mum economy by diagram. If this differs from 
assumed probable ratio, we allow for a con- 
densation of steam corresponding to the ratio 
determined by diagram; calculate cost of full 
steam on this basis, and again find the best 
ratio of expansion by diagram. Two or 
three trials in this way will cause the ratio of 
expansion, found by diagram, to correspond 
exactly with the condensation of steam in 
cylinder allowed for in calculating cost of 
Small 


of condensation of 


variations in the amount 
at 
of expansion do not appreciably affect the 
But for scientific 
exactitude a course similar to that just out- 
lined should be employed. 


full steam. 
steam different ratios 
best ratio to be employed. 


As far as the ex 
tent of the variations of the percentage of con- 
densation with different cut-offs is known at 
the present time, the method is practically 
independent of such variations, as has been 
shown in the original paper. 

It is noticeable by the diagram that the 
greater the percentage of condensation as- 
sumed in any particular engine, the shorter 
should be the cut-off. This is well known 
to be contrary to current thought, and the 
following brief explanation is therefore given 
to enable the true bearing of the diagram on 
this point to be understood: 

‘Tf we assume that there is a constant per 
centage of all points of 
cut-off in any particular engine, then the 


condensation for 
greater the condensation the more does the 
influence of the cost of the steam preponder- 
ate, as compared with the cost of what may 
be termed the constant elements in any par 
ticular problem (interest on plant, wages, oil, 
etc.), and hence the greater the necessity of 
reducing the amount of steam used in the en- 
gine by cutting off at a less amount of the 
stroke, This the diagram contirms by show- 
ing, as it the cut-off should 
earlicr the greater the condensation assumed,” 


does, that be 


=> a 
A New Globe Valve. 


The engravings herewith presented re- 
present the new Davis globe valve, manu 
factured by the Troy Globe Valve Co., 
voy, N.Y. 


valve is that it has two distinct gates and 


A peculiar feature of this 


seats, only one, however, of which is in 
Should the gate which is 
in use become worn or leaky from any 


use at a time, 


cause, by simply unscrewing and reversing 
Should 


the seat become similarly defaced, by un- 


ita new gate is brought into use. 


screwing the stem cover and the cap (on 

the bottom of the valve), and reversing 
their position, a new seat is provided, 

We understand that it is 
templated to so construct these valves that 


further con- 
the cap may be used in either of the branches, 
thereby converting the ordinary globe valve 
into an angle valve, or, by removing the cap 
altogether, into a three-way valve. 

Cc. L. Wright, 104 Duane the 
New York agent for the sale of these valves, 


Street, is 


° Gi 


A Revolutionary Relic. 

The enterprising proprictor of a machine 
shop at Troy, N. Y., not to be outdone in 
such things, says he has secured at consider- 
of the 
which Burgoyne surrendered, proposing to 


able expense a section tree under 


use it for an anvil block. Let no other shop- 
owner despair. Our confidence in the enter- 
prise of the inhabitants of historic Stillwater 
leads to the belief that they will honor the 
order of every machine shop in the country 
for a similar section. How many of that tree 
are there? 
= aie - _ 
Correcting the Lead of Taps. 


A mechanic of extended experience in 
working steel, believes that the distortion of 
the lead of a tap which occurs when it is 
hardened, may, to a great extent, be pre- 
vented by doing the last hammering in forg- 
ing in a direction to upset the metal. For 
instance, after the forging is otherwise com- 
pleted, it may be done by resting one end on 
the anvil block, and striking asmart blow on 
the other. 
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LETTERS FROM PRACTICAL MEN, 


Dudgeon Tube Expander, with 
Safety Sleeve. 


The 


Editur American Machinist : 


While the Dudgeon tube expander does its 
work with great efficiency, it often becomes 
a dangerous instrument in the hands of an 
inexperienced or careless workman, since the 
operation of expanding a tube may be easily 
carried so far as to cut the tube through en- 
tirely and to crack the tube plate. The ac- 
companying figure shows an arrangement by 
which this dangerous feature is corrected. 
The mandrel of the expander is fitted with 
a loose steel sleeve (a a), one end of which 
fits against the collar of the mandrel, and 
the other end butts against 
the body of the expanding 
tool when the mandrel has 
been driven the proper dis- 
tance; the sleeve is held in 
position by a small set screw. 
The proper length of the 
sleeve for each tool is to be \ 
found by trial, the tool being i 
used in cxpanding tubes of 
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actly the opposite characteristics of that 
heated right, except in one respect—it is just 
as hard. Too deep for me again. 

But let us see. If steel heated too hot for 
hardening becomes weak and brittle, why 
will not steel heated too hot for annealing 
become weak, and tear under the operation 
of cutting, being soft, as the other crumbles 


under pressure, being hard? Here, then, 


was a chance to bring that practical ‘‘rule of g 


thumb” to bear. I at once commenced in- 
vestigation. A tap blank which an attempt 
to cut had only mutilated the part where the 
thread should have been (until to make a 
smooth thread would have reduced the size 
at least one-sixteenth of an inch) was the ob- 
To myself I said, ‘‘I can cut 


jective point. 
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draughtsman, thereby saving time in looking 
over all curves to find the right one. 
SoLoMon N. ROSENBAUM. 
New York. 
Expanding Flues. 
Editor American Machinist : 

I was glad to see in your issue of July 9th 
the experiments of Mr. Chas. B. Richards, 
going to show the holding power of flues. 
The subject is a very important one, and 
while under consideration I would like to 
hear from practical men on the question of 
beading or not beading flue ends. 

The experiment referred to above shows 
the holding power of the fluc, if well ex- 
panded, to be ample to withstand the press- 








au given size and thickness; 
the point to which the man- 
drel has to be driven, in 
order to expand the tube 
properly, is carefully deter- 
mined and marked. When 
the same tool is to be used 
for tubes of different size > 
and thickness, several sleeves 
may be provided for the same mandrel, 
each sleeve being marked with the outside 
diameter and the tube for 
which it has been gauged. 

This device has been introduced in all our 


thickness of 


navy yards and navy vessels by the Engineer- 

in-Chief, Wm. H. Shock, U.S. N., a cireular 

having been lately issued to that effect. 
Washington, D. C, C. R. Roe LKer. 


Annealing Steel at Low Heat, 
Kditor American Machinist: 

Having heard much said of laie about a 
difficulty which most machinists have some 
time experienced, and which has from time 
to time troubled me during my more than 
a third of a century of practice as a steel 
worker, | have been looking for a reason 
why some steel will not cut smooth, but, as 
those in trouble express it, ‘‘ tears—cuts 
clingy, stringy and rough.” ‘‘ Appears too 
soft,” says one; ‘‘too hard,” says another ; 
‘*too low in carbon,” says a fourth inreply to 
the statement of the third man that it con- 
tains much carbon.” Not properly 
mixed in the crucible,” says another ; while 
by far the greatest number simply condemn 
the steel as a ‘* bad lot.” 

In a very interesting description of the 
physical structure of steel with graphite car- 
bon in the physical pores, and the chemical | 


“too 


P A ° | 
structure, with combined carbon in the chem- | 


ical pores, I recently found some reasons for 
believing that this difficulty was owing to 
the uncombined condition of carbon. 

It isa very pretty theory, but just a little 
too deep for me, and, if correct, how would 
it help me? Then I got an idea from an ex- 
cellent treatise on ‘‘ Why Steel Hardens,” 
which, although not fully endorsing the the- 
ory that steel hardened because the graphite 
carbon was changed by sudden cooling to 
combined carbon, exhibited quite a bias in 
that direction. What proof, I asked myself, 
is there that this theory is correct ?. Answer : 
steel by hardening becomes finer in grain, 
and, on being broken, the fracture shows an 
even, uniform condition of crystallization 
throughout the whole mass, thereby proving 
that by hardening a change has taken place, 
in which all the graphite carbon has been 
chemically combined. Very pretty, is it 
not? But hold on a little. Steel becomes 
finer by hardening sometimes only. More 
often, as usually treated, it becomes coarser 
and brittle, crumbles under light pressure; 
looks, on being broken, as though in place of 
being more thoroughly combined by harden- 
ing, as we have been reasoning, the hardening 
had very nearly been the means of an entire 
dissolution of co-partnership between the 
iron and carbon, Overheated, it shows ex- 
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a smooth thread on that steel.” I tried it, 
and all my theories of loose spindles and cen- 
ters, shaky tool posts and lost motion, with 
the general demoralization of lathe and ma- 
chinist which sometimes lurks behind such 
work, ‘‘ vanished into thin air.” I verily 
believe my attempt brought a worse failure 
than that of the man who, trying, had failed 
before. What was the matter ? Was it bad 
steel, or good steel in bad condition? <As- 
suring you that after heating the same piece 
of steel to x low red heat—not yellow, not 
bright red even, but a dark red—and letting 
it cool off in a shovel full of hot embers, I 
took it to the same lathe, and with the same 
tool,set the same, and all conditions for thread- 











cutting precisely the same as before, and 
found not the least difficulty in cutting a 
thread which would satisfy the most fas 
tidious ! 

I submit this as the moral: Anneal steel 
at alow heat. This steel had been too hot. 
Annealin x at a low heat repaired the damage 
to that extent, at least, that impossibility had 
to ‘‘move on,” and_ possibility—nay cer- 
tainty—took its place. 

S. W. GoopyEar. 

Pittsburgh, Pa. 


Improvement in Triangles and 
T-Squares, 
Kditor American Machinist : 

As your valuable paper is always prepared 
to accept and publish anything which would 
benefit the readers, I would suggest an im- 
provement in the steel triangles and T-square, 
as illustrated by Prof. Sweet in last week’s 
AMERICAN MACHINIST. Instead of perforat- 
ing the triangle to lighten them, why not 
have French curves worked in them? It 
would combine several curves in one instru- 
ment, and would always come handy to the 











a 


DER, WITH SAFETY SLEEVE. 


ure of steam, and in practice we seldom see 
an explosion originate at the flue sheet. But 
the holding of the flues against wnequa! er- 
pansion has given boiler makers much trou- 
ble, and the tendency to leak caused many a | 
min to choose the old style two-flue boiler 
in preference to the more economical tubular 
boiler. 

My first practice in boiler making was to 
reduce the diameter of the tube at fire box 
end about 4”, to hold this shoulder firmly 
against the sheet while the expanding and 
beading was being done. When finished the 
end of the flue presented the appearance as 
shown in Fig. 1. This method had the ad- 
vantage also of allowing 4’’ more metal be- 
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ing, and when done will show a cross sec- 
tion, as seen in Fig. 2. 

I should think that at least 25 per cent. of 
the tensile strain necessary to move the flue 
would be due to this shoulder. 

My opinion is that a much smaller bead 
than is usually made on the end of flues 
would be better and more lasting; and at 
smoke-box end I would make none, only al- 
lowing the tube to project about one-eighth 
of an inch. 

Chattanooga, Tenn. QUIRK. 
Gravity the Force of Unbalanced Matter, 
Editor American Machinist : 

In your issue of July 11th Mr. Clemens 
says, in speaking of the force of gravity, that 
it ‘‘stands alone—an excep- 
tion to all other modes of 
energy * * * the law of 
conservation of force govern- 
ing all other dynamic and 
atomic forces cannot be ap- 
plicable to, or govern the 
actions of gravity.” I will 
quote further: ‘‘A body 
placed in a space above the 
earth and set free is drawn 


toward the earth by the 
superior attractive force 
* * * until it is arrested 


in its motion. Its acquired 
energy has no equivalent of 
expended or diminished 
gravity force.” 


It is not necessary that 
there should be such expenditures. If 
the force of gravity had placed the 


/weight in that position above the earth, 


it undoubtedly would have lost by the 
action, and when the body returned to 


earth, it would restore the energy lost. Or, 


on the other hand, if by the raising of the 
weight the aggregate force of gravity had 
been increased, there would be an expendi- 
ture attending the fall. The force of gravity 
is the same as that of a spring. There is no 
less force in a spring when slack than there 
is when under tension. When it is slack the 
forces are balanced; that is all. Press the 
spring aside and you unbalance them; and 
the further they are unbalanced, of course 
the greater effort they will make to come 
back to a balanced position. An external 
force has pressed the spring aside, heat has 
been lost somewhere by the operation, and 
when the spring returns to its equilibrium, 











itween the flues, which is of importance 
| where flues are placed close together. An- 
| other notion was to countersink the hole in 
| the flue sheet on both edges, and to do this 
| uniformly a tool was prepared that reamed 
| both corners at the same time. This I found 
of much importance, especially when a Pros- 
| ser expander was used. But subsequent de- 
| velopments in the art, such as shown by Mr. 
| Richards, prove to me that I was over nice 
|in my methods, and underrated the adhesion 
|of the metals by friction. Yet I would not 
|now wholly ignore the importance of the 
| shoulder that is thrown up on each side of 
the sheet, even by the Dudgeon expander, in 
which there is no corresponding shoulder on 
the roller. 

This shouldering seems to have been over- 


tioned in the article referred to. 


17 


and outside the flue sheet about 4 
than inside the hole in sheet. 





sufficient to play an important part in hold 





looked by Mr. Richards, or at least not men- 


I have observed that an ordinary 2” flue, | 
when properly expanded, is enlarged inside | 
more 
This, it is 
true, forms but a slight shoulder; yet it is 


that heat is again developed. We could not 
expect a loss or expenditure of gravity force 
upon the falling of the weight, any more 
than we could expect a spring to be weak- 
ened by each deflection, according to the law 
of conservation of energy. The action of 
gravitation results in heat, and the force of 
gravity is simply that which is given into a 
body by some of the other forces of nature, 
and they will demand upon the gravitation 
of the body an exact return of that energy 
in some form. If I push a pendulum aside 
with my finger, my body has lost heat 
thereby. When I let the pendulum go 
again, the action of gravitation pulls it to its 
lowest position, and the inertia of the body 
sarries it upwards again, on the other side, 
through an arc almost equal to the one it 
passed through in its descent. It would be 
equal, only there is friction—the agent by 
which power is converted into heat. When- 
ever the exact amount of heat lost to my 
body in raising the pendulum has re-ap- 
peared, the pendulum stops. Is there any 
interruption here with the law of conserva- 
|tion of energy? The force of gravity is sim- 
| ply the force of unbalanced matter. If all 
weight was in equilibrium, we would see no 
manifestations of gravity. ‘‘ Gravity force 
|is not a ‘‘mode of energy.” Gravitation is 
| not a mode of energy. Neither is gravity ¢ 
source of energy. Gravitation is not an ac- 
|tion, but a reaction, and never takes place 
| without first being acted upon. 

BUCKEYE. 





An Inexpensive Boring Bar. 
Editor American Machinist: 


One of the handiest, and at the same time 
most expensive conveniences around an ordi- 
nary machine shop, is a portable boring bar. 


Ce 


Ol 




















Avaust 6, 1851.) 





The ordinary portable bar, with sliding head, 
feed screw below the surface of the bar, and 
a complicated feed arrangement, is an ex- 
pensive rig. I present your readers with a 
sketch of a boring bar, so cheap and handy 
that no shop need be without one. In Fig. 1, 
A is the rim of a fly wheel, the hub B of 
which it is necessary to bore out. The bor- 
ing bar Cis a bar of iron, having conven- 
ient slots through it in which to fix a cutter. 
For half its length, more or less, it is 
threaded with a fine thread, from 20 to 30 to 
the inch. The baris put through the hub, 
and by means of the wooden boxes D D, cen- 
tered and held firmly by the bolts 7 J and 
J J. The pulley F drives the bar, and is 
belted to a convenient line shaft #. The bar 
is fed by means of the thread on it, which is 
tightly gripped by the box D’. Fig. 2 is an 
end view of the bar and boxes, showing how 
the boxes are clamped to the bar by means 
of the bolts J. It looks unreasonable that 
so fine and shallow a thread, as 30 to the 
inch, would take a sufficient hold of the 
wooden boxes D’ to force the tool through, 
but it will be found to do it nevertheless. 
is the tool. By this inexpensive rig cylin- 
ders may be bored out in place, either from 
a line shaft, as shown, or by hand, by means 
of a handle inserted in the pulley 7. Where 
the work to be bored out is large in propor- 
tion to the bar, a head should be set screwed 
to the bar, to hold the cutters, and the width 
of the box D’ increased as experience dic- 
tates. The boxes should be made of oak, and 
should be well lubricated. The thread on 
the bar being arbitrary, the depth of the cut 
will have to be regulated by the speed of the 
bar. The writer has never seen a case, in 
which, by changing the pulley on the bar, 
any job cannot be done which the most ex- 
pensive bar will do. 

Heavy bed plates and other work, where 
it is desirable to bore the boxes in place, can 
be done with this bar, which, from its cheap- 
ness, can be gotten up in different sizes to 
cover any range of work. 

Delaware, O. 


SUTHERLAND. 


Cast Iron Boller Heads, 
Editor American Machinist : 


Now will be a good time to ventilate the 
question of cast iron boiler heads. I write 
this in consideration of the verdict returned 
by the coroner’s jury, which ‘‘inquested” the 
case of the victims of the last boiler explo- 
sion in Philadelphia. This was not the 
average coroner’s jury, but among the mem- 
bers were gentlemen of high standing as me- 
chanical engineers, who had been for many 
years engaged in designing and _ building 
boilers. The verdict was not the usual white- 
washing affair peculiar to such cases, it em- 
phatically condemning the use of cast iron 
heads in boilers. 

Now I don’t know what may be the prac- 
tice New York way, but in Philadelphia and 
in this part of the country cast iron boiler 
heads are as common as blackbeetles. In 
any part of the twelve or fifteen acres of 
ground which I daily cover in the pursuit of 
my duties, I am in easy reach of from one to 
a dozen cast iron boiler heads, and I suppose 
that there are very few boilers employed in 
rolling mills, blast furnaces or manufactories 
in this section of the country that are not 
similarly exposed. So you see that this 
question of ‘‘ castiron boiler heads” is a very 
serious one. Most of the mechanical engi- 
neers on the jury referred to have designed 
or built numbers of boilers with cast iron 
heads, so that this expression of their opin- 
ion is calculated to carry great weight with 
it. 

This particular case of the failure of a 
cast iron boiler head is the second of the kind 
which has come to my knowledge in an expe- 
rience of thirty years; and I confess I cannot 
yet see why the occasional failure of a cast 
iron head should justify the condemnation of 
the material, any more than the repeated fail- 
ure of a wrought iron sbell should lead to a 
condemnation of that material; and if this 
should be the result, what are we to make 
our boilers of ? 

Why should the cast iron head of a 28-inch 





boiler, if two inches thick, be unsafe, when 
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the head of a 28-inch steam cylinder is not 
made more than one inch thick ? 
R. M. DAvigs. 
Pheenixville, Pa. 


A Planer Tool. 
Editor American Machinist : 

While calling on an old chum in a large 
shop lately, he showed me a tool for general 
use on a planer, which commended itself so 
strongly that when L arrived home I had one 
made for our planer, and then another still 
larger. I like them so well that I thought I 
would give the readers of the AMERICAN 
MAcHINIST a description of one: 

Take a piece of steel the proper length for 
a tool, and on one edge, at the end, drill a 
‘*spot” with a drill ground quite flat, until 
you produce an edge on the side. Then 
grind the end until you get down to the edge 
of the spot made by the drill, temper, and 
you have a tool that will surface or slice 
down either side right or left. The ad- 
vantage of this tool is that it does not need a 


first-class tool forger to get it ready, and it | 


can be reground until you usc it close to drill 
center, when you can anneal and ‘‘spot” the 
opposite edge, leaving the old spot on the 
back. I had one made on this plan to dress 


out a semi-circle of 2°’ diameter on a large | 


g H 
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But, although deduced from a_ practical 
comparison, they are also sustained by theo- 
retical considerations. To establish this I 
would submit the following calculations, 
which are closely approximate (insignificant 
fractions being dropped for economy of fig- 
ures). 

Assuming that the ultimate shearing value 
of ordinary rolled iron shafting is 45,000 Ibs. 
per square inch of section, and that a safety 
factor of 5 is proper for machinery subjected 
to the work that shafting is usually subject 
to, we begin with 9,000 Ibs. per 
inch, as a safe estimate of 
shearing. 

Further assuming that the bending action 
of transverse loads should not cause a greater 
deflection than ;3, of an inch per foot of 
length (Fairbairn), we 
moment of 
D, weight x leverage 
(nearly). 

In terms of the horse power, V 
tions per minute ; 


square 
resistance to 


have the torsional 
for a round shaft 
M = 9000 x 2D8 


resistance 


revolu- 


63000 HP 
= V 


reducing this gives us 


p = 34/ 35H1P 
= 


Equation No 1. 


























AN INEXPENSIVE BorING BAR. 


steel forging, and it would roll out a chip 
that would astonish most of the ‘‘ cubs.” 

I am looking for a socket that will hold 
and wear well on a taper shank twist drill 
without chewing all the taper or chuck away, 
something that is as handy and quick as the 
ordinary taper socket. 

I have gotten out and used several pulley 
patterns,something like ‘‘ Chordal’s scheme,” 
for five years, but think said scheme will do 
heaps of missionary work yet; just the thing 
for practical use. 

QUERIST. 

Rochester, N. Y. 


Proportions of Line Shafting. 
Editor American Machinist : 


A Hartford correspondent questions the 
competency of the formulas for shafting sub- 
mitted by the writer, and published in your 
issue No. 27. 

For mechanism submitted to such various 
applications as line shafting no infallible 
rules can be established. 
mer article, ‘‘every special case requires its 
own proper determination.” 

Nevertheless, general rules can be estab- 
lished, which furnish a safe guide for average 
shop and mill practice. The writer believes 
that the rules submitted do this. They are 


the outcome of observations of numerous suc- 
cesses and failures, extending over a period 
of years, 





As stated ina for- | 








T Fig.2 





This expression would be correct for a shaft 
exposed to simple torsion, no bending strains 
whatever. 

Such a case rarely if ever occurs in practice, 
We have now to provide for the bending 
strains to which all line shafting is subjected. 

It is presumed to be desirable to locate 
bearings as far apart as possible, but the 
maximum deflection of shaft, to be kept not 
over .Ol inch per lineal foot, or 1 = length 
in feet between bearings,—greatest deflection 

Ee . 
100 inches. 

The weight of round shafting per lineal 
foot is W lbs. = 2.6 D® x L where D = di- 
ameter in inches, 

For shafting, carrying belts and pulleys, 
assuming that the load is evenly distributed, 
and estimating the weight of the pulleys and 
pull of the belts in the direction of gravity, 
at 40 pounds per inch of width of belting, 
and assuming the shafting to be proportion- 
ately loaded, to the particular cases given,— 
viz. : 


Belts and pulleys. Total load per foot, 


2” shafting..1 inch wide per foot of shaft... 50 Ibs. 
3 2% “ “ “ 116 * 
\ “ { “ “ “ 205 “ 


This weight can be expressed in terms of 
the diameter and length W= 18D x L. 

The deflection of a continuous beam, with 
an evenly distributed load is expressed as 
| follows : 





Wx L L 
307 FE x L = 1200 

Taking the modulus of elasticity ‘‘ #7” at 
29,000,000, and the moment of inertia ‘‘ 7” of 


D* . 
16° and substitut- 


Def. per in. of length. 


a round section .7854 
ing for W the expression denoted previously 
for weight of shaft W = 2.6 x D? x L,— 
the equation can be reduced to this form, 
L = 9.8% 4 D* (No. 2) which would be the 
correct formula,—for the ratio of diameter 
to length between bearings of a continuous 
shaft bearing its own weight alone, deflec- 
tion not exceeding ;s\, of its length, and 
presuming that the couplings would not sep- 
arate under the longitudinal strains arising 
from deflection. 

Under like conditions, by substituting for 
W the weight per foot of shaft with pulleys 
and belts, W= 138 x D®? x L; inthe same 
manner we obtain the equation L = 63 4 D2 
(No. 3.) 

Comparing these with the empirical form- 
ulas, the distances between bearings will be : 


Shaft with pulleys Bare shaft. 


By empirical formula. — By the other. Empirical Other. 
2” shaft... 9.1 feet 96 feet 14 feet 15.6 ft. 
aaa! 2S Bak 12 # 17.6 °° 20 * 
ieleaaery. | Tues ao a 24.5 *¢ 


The empirical formula, it will be observed, 
yields the shortest lengths, and it is believed 
the results are in closest accord with correct 
practice. 

As the legitimate formula makes no al- 
lowance for the inability of couplings to 
transmit a full measure of the tensile strains 
—although their ability to transmit the tor 
sional strains may be undoubted —the farther 
the couplings are removed from the points of 
contrary flexure the less their ability to trans- 
mit this longitudinal strain. Neither does 
the legitimate formula provide for the ter- 
mination of continuity at the ends of shaft, 
where, if the distance between bearings was 
the same, the deflection would be increased 

To obtain a correct expression for the di- 
ameter of the shaft, we have to combine the 
torsional and bending strains. 

ITere our experimental knowledge is defi- 
cient, and we rely on a formula deduced 
theoretically by Rankine,in which a new tor- 
sional moment is derived from a combination 
of the known bending and torsional mo- 
ments, 

It would trespass too much on your space 
to follow the calculation. Suffice it to say 
that the result requires an addition to the di- 
ameter obtained in equation No. 1. of 80 per 
cent. for shaft-bearing pulleys, &e., and 15 
per cent. for shafts without pulleys, which 
changes the coefficient 35 as follows : 

* 5d HP 
y 


D for diameter of bare shafts, 


3,/78HP 
D 4‘ for loaded shafts, or very 
near the proportions of the empirical formula. 


d. C. 
Pencoyd, Pa. 


Turning Wooden Pulleys, 
Editor American Machinist : 

I read in a paper that a man in Buchanan, 
Mich., was nearly killed by the bursting of a 
pulley that he was turning. As turning 
pulleys is very dangerous, I venture to give 
a few hints on turning wooden ones. As 
pulleys are very often turned by men that are 
not turners, and as turning a pulley does not 
look half as dangerous as it really is, these 
hints are for those men, not for the experi- 
enced turner. 

If the pulley is large and running fast, 
slow down the motion, 

Never use a turning gouge. Those tools 
are very dangerous, especially in the hands 
of an amateur, on account of their tendency 
to dig into the wood. 

The safest tools to use are two bars of steel, 
each about 80 inches long by about {th of au 
inch in diameter. Grind one Y-shaped with 
long point, and the other chisel-shaped. 
Some use only one bar ground at both ends; 
but this is also dangerous, because, if the 
tool should be accidentally thrown out of the 
back hand, both ends of the tool being sharp 
it may cut the operator. 

The building of the rest, when the pulley 
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is to be left on the shaft, is a very important 
matter, and on its solidity greatly depends 
the safety of the turner. It should be put as 
close to the pulley as possible; as high as, or 
a little higher, than the shaft, well braced in 
every direction, so that it will be very solid. 
If it is your first attempt at turning, do not 
neglect this advice. 

If you use a scaffold, make it strong. 

Use your Y-shaped tool to turn true, and 
to nearly the required size; then finish up 
with your chisel-shaped tool. 

3e very careful when turning, to have your 
tool down solid on the rest before you let it 
touch the wood; also be very careful and not 
let your finger get in between the pulley and 
the rest. Hold your tool firmly, but not too 
rigidly. 

Before you 
turning, 


com- 
mence see 
that there are no set 
screws or anything 
that would wind you 
up around the shaft. 
Hold your 


steady; don’t let it go 


tool 


in and out with the 
high and low parts 
of the pulley. If you 


be required to find the circumference of a 
circle 4} inches in diameter, measure down 
from the intersection of the lines at C4} 
inches, and strike a horizontal parallel to the 
base line, the length of this line will be the 
circumference of a 44-inch circle. The be- 
ginner is advised to put this to actual test, 
by making the drawing, using it and com- 
paring the results with the actual mathemati- 
cal calculations, or by actual measurements 
with wheels or cylinders ; not only for the 
purpose of fixing the method in the mind, 
but as a test of the accuracy of the work 
and tools, and as an experiment to determine 
the difference in time required by the graphic 
method as compared to the mathematical 
one, giving due credit to the fact that you 


may be new at drawing and old at figuring. 





the use that can be made of the triangle for 
determining proportions. Fig. 13 is a dif- 
ferent application and a quick method of 
determining the united capacity of two or 
more pipes, whether square or round. If a 
4-inch and 6-inch pipe come together, and it 
is desirable to know what size pipe will be 
required to convey the same amount —that is, 
have the same internal area—draw the hori- 
zontal and vertical lines at right angles to 
each other, measure 6 in. on one line and 4 
in. on the other, draw the diagonal and the 
length of that line will be the internal diam- 
eter of the pipe, and this holds true whether 
all the pipes be square or round ; in fact, of 


whatever shape so that all be alike. Simple 
as these diagrams appear the beginner 


should experiment in drawing them that he 











do, you will not get 
it round. 

Try and hold your 
tool so that if your 
tool catches in the wood and flies up at the 
back end it will not strike you under the jaw. 
Many persons get hurt in this way. 

These instructions are from an old turner, 
who hopes that they may be of some use to 
‘those for whom they are written. 

West Bay City, Mich. 

- ——_>e 
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Mechanical Drawing. 


By Pror. Joun E. SWEET. 





SIMPLE PRACTICAL EXAMPLES, 


There are three kinds of drawing open to 
the beginner. Diagrams for solving prob- 
lems, which require very careful and accu- 
rate work, drawings of machinery and tools 
already built which call for careful observa- 
tion and_ strict fidelity, and drawings of 
work to be done calling for the exercise of 
constant thought in connection with 
work. It matters little which is taken up 
first, or whether they are carried on separate- 
ly or not. Ihave given, in the first plates, 
examples of diagrams as being apparently 
the most simple, and though I would not 
suggest that they be copied in the exact form 
and scale shown, I would advise the repro- 
duction of every one on an enlarged scale, 





and applied to some imaginary or actual case 
in hand to fix them upon the memory, that 
they may be at your fingers’ end in after life, 
ready for use whenever wanted. 

Fig. 11 is a simple right-angle triangle, but 
will enable the draughtsman to solve many 
problems in an expeditious manner. 

First, draw the base or horizontal line, AB, 
and then the vertical one BC, at right angles 
to it. 
the base line, and the other 7 inches on the 
vertical one ; from these two points draw the 


Set off the two points, one 22 inches on 


diagonal line, so as to cut the first-drawn lines 
at these points exactly. Now, as 22 inches is 
the circumference of a 7-inch circle, within 
less than the 100th part of an inch, or nearer 
than the draughtsman can measure ; the base 
line equals the circumference of a circle 
whose diameter is equal to the vertical line. 
Not only that, but the triangle thus formed 
can be used to determine the circumference 
of any circle less than 7 inches diameter, or by 
extending the base and diagonal lines, it can 
be used for circles larger than 7 inches, until 
the circumference reaches the limit of your 
draughting board. Again, by a reversal of 
the process, the diameter of circles may be 
the given. 
That is, if acircle is 1213 in circumference, 
measure on the base line, 12!5 inches out 
from the point A, and strike the vertical line 
at ¢, parallel with the line BC, and the 
length of this line will be the diameter of 
Or if the cirele be 18%4 inches, 
measure out 18? inches to ¢’, and strike a ver 


found when circumference is 


the cirele. 


tical from that point, In like manner, if it 


the | 


17 Cc Cc’ 


Fig.11. 
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Using the T-square for both the horizontal 
and vertical lines is the most expeditious, 
but whether it is used, or the triangles as a 
set square, in either case, accuracy in the 
work requires accurate and careful 
manipulation. If the draughtsman will fix 
one of these figures permanently on each 
side of his board, he has only to turn his 


tools 


board over whenever he needs to use it. 

Fig. 12 shows another diagram of the same 
form but used for a different purpose. It is 
common for millrights to work timber for 
shafts and other purposes eight sided or oc- 





B 6" 
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may learn how difficult it is to draw them 
accurately, how easy to make mistakes, and 
to learn how much firmer an idea is fixed in 
one’s memory after he has worked it out 
with his own hands. ‘To relieve the monot- 
ony, growing out of any kind of work that 
seems like copying, the student should in 
tersperse his work with making drawings of 
some object which he has at hand, commenc- 
ing with the most simple, or that which ap- 
pears the most simple, for really there is 
nothing as simple about drawing as it ap- 
pears—except making mistakes. 
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tagonal. If the timber is 12 inches square 
and the corners perfect, a gauge set 314 
inches can be run along the edges and the 
corners cut off to the gauge marks. If the 
timber is imperfect at the corners then a line 
is struck down the center of each side and 
lines set off 21g inches each side of them, 
which serves the same purpose. If the tim- 
ber be something more or less than 12 inches 
the distances to be set off are more or less 
than 315 or 2's inches, and with the diagram, 
Fig. 12, these distances can be quickly ascer- 
tained. If the timber is 8 inches draw the 
vertical line A 8 inches from B, and which- 
ever distance required can be taken from that 
accurately. ‘Thisis not given asa quick way 
of drawing octagons, but asan illustration of 
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Extracts from Chordal’s Letters. 


SPIRAL IN MILLING—MACHINISTS’ OPIN- 
IONS OF MILLERS—CHORDAL’S EXPERI- 
ENCE IN FACING PROOFSTAFFS—MODERN 
METHOD OF MAKING FLOUR—THE SPIRAL 
PUZZLE, 
Mr. Editor : 


* ££ & # 


THE 


The spiral is becoming a con- 
siderable quantity in the trade now-a-days, 
The millers have got it and have got it bad. 
Millers figure close. No 
thousandths will their 
mere shade is the correct fraction, 

* * * * 


comprehensive 
do business, The 
Many a machinist, producing 


finished effects on hard, close-grained iron 
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split talk of the miller who talks of mere 
shades on open, rough blue stone. In fact, 
many machinists labor under the impression 
that the miller is a humbug when he talks 
about the face of his millstones. I question 
if any machinist who ever finished up a 
proofstaff ever did so without thinking that 
he was simply humoring a_ time-honored 
crochet of the stone-dressers. The miller 
looks at the proofstaff, and wonders if there 
is a variation of a mere shade in its flatness, 
and the machinist looks at the miller and 
wonders why the idiot still persists in think 
ing that stone-dressers work closer than 
sixteenth. 

This is the general impression machinists 
have of millers. 
* * * * When a miller picks away at 
the face of an ugly old millstone, does hy 
work as accurately as the machinist does 
with planer, file or scraper, or is the fine 
accuracy of the millstone a myth? Is the 
‘mere shade” of the miller a mere tradi 
tion ? 

* * * * Almost all country shops do 
general mill work, and will unblushingly 
undertake to make proofstaffs. Such shops 
don’t know much about superintendents or 
tine-haired foremen, or methods of test. 
They depend largely upon the knowledge, 
judgment and skill of the hands. 

I have worked in many such shops, and 
have made many proofstaffs. My experience 
with proofstaffs has been of a progressive 
character. 

My first experience was in this wise :—The 
miller ordered a proofstaff, and the old man 
asked me if I could fit it up. ‘‘It wants to 
be mighty fine, you know.” Of course I 
could fit it up. Pity if I couldn’t finish a 
thing fine enough to level off a millstone by! 

I put the casting on a planer, took off three 
cuts with a fine feed, laid the thing on the 
floor and called it done. Mr. Miller came in, 
looked at the thing, rubbed his hand over its 
surface and said it wouldn’t do,—said it was 
rough and would wear in spots, spoil his 
work and cut his red-staff. I swallowed it 
all, set the miller down for a jackass, and 
put the job on the planer again, and took off 
two cuts with a broad tool and fine feed. It 
looked nice, had a shine to it, and I waited 
for the silly miller. He came, looked at it, 
said it was allright if it was only true,—a 
mere shade, you know, and it wouldn't do. 
He took it away. I and the other hands 
ridiculed the conceited miller. We knew 
that if the job was a sixteenth out of true he 
could never find it out, and I knew the job 
was as true as it could be made, for I had 
trued it on a planer. 

In an hour the miller was back with the 
proofstaff—said it wasn’t straight. I 
laughed in his face, cleaned off a place on 
the planer table, laid the proof staff on, face 
downward, and we looked under. It wasn’t 
straight. I quit laughing, the miller gave 
me a superior sort of a wink, and went away. 

I knew what was the matter. The casting 
But what differ- 
ence would a little spring make to that 
miller, and how did he find it out anyhow? 
I planed it again, and did it carefully. 
When done I triedit on the planer table, and 
found it to be O. K. The miller man came 
again, He went to the office, tore a leaf of 
fine thin tissue paper out of a copying book, 
tore the paper into bits, laid the proofstaff 
face down on the planer table, with the bits 
He 
commenced to pull the papers out, saying: 
“'That’s good;” ‘‘there’s a hollow spot;” 
‘*there’s a hollow spot;” ‘‘there’s a lump; ” 
Then he favored 
me with another wise wink, and condescend- 


was sprung on the planer. 


of paper sticking out from under it. 


‘*that’s good;” etc., ete. 


ingly said: ‘* I suppose that’s as good as you 
can make it here, but I can fix it.” He took 
it away, and I wondered how he was going 
to fix it, and what he wanted to fix it for. 

You will readily understand that I didn’t 
know what a scraper was, 

* At another time, in another 
shop, I had to make another proofstaff. I 
had in the meantime got some insight into 
the art of metal surfaces. The 
foreman told me to get that proofstaff up as 
true as my health would permit. I planed 


scraping 





and steel has turned up his nose at the fine- 


it carefully and did a good common job of 
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scraping on it, but good enough to level a) 
millstone, of course. In a month I did some 
work in a mill, and saw this identical proof- 
staff. The conceited miller man had cor- 
rected my scraping with a file. 

* * * * Tn course of time I made 
many proofstaffs, and I found that the fas- 
tidious trade demanded a staff as true as my 
skill could make it; so I made them that 
way, not that the miller’s work required it, 
but that the trade required it. 

re I continued to remain cynical 
on the stone-dressing question, and once, in 
a company of millers, I ridiculed the whole | 
art, and offered to bet that not one of them | 
could show a millstone face true to within a | 
The whole crowd, individually | 
and collectively, offered to take my bet, so I| 
backed out. One of them said that if he 
couldn’t bet with me after my blowing, he 
was bound to learn me something. He took 
me back in the mill, where stone dressing | 
was going on, He took a proofstaff—not ay 
red staff, mind you,—and laid it on the face 
of a finished stone, with bits of tissue paper 
He told me to pull the papers out. 
Out of twelve papers I pulled out one; the 
Here was a 


sixtcenth. 


between. 


rest were pinched and tore off. 
most convincing ray of light on the subject. 
I often see ridiculous things about millers 
and millwrights, but [long since quit doubt- 
ing their knowledge of ‘‘mere shades” of 
difference in flatness. 

Whether such fine work is necessary or not 
I do not pretend to say, but [ have found that 
the miller often picks buhr stones as true as 
a fine machinist will dress a good metal sur- 
face. 

* * * * Six or seven years ago a man 
got up a flat plate to lay on a millstone, and 
staff the whole surface at once. He wanted 
lots of them made, and took the job to one 
of the finest machine shops in the country. 
He said he wanted the things made in a shop 
where they knew what good work was. The 
shop took great pains with them, but every 
one of them was returned by the mills on 
account of inaccuracy of face. 

* * * * Tn the last few years a change 
has come over the spirit of the flour mill. 
Instead of stones truly dressed, and running 
close together to rub the grain into an im- 
palpable powder, we find an inclination to 
use roughened rollers, between a pairof which 
the grain of wheat, passing quick as a flash, 
receives a light cracking blow, and is broken 
into a greater or lesser number of unrubbed 
pieces. These pieces are put through closer 
set rolls, and so on until the grain is granu- 
lated to proper fineness, without any rubbing 
or grinding action whatever. 

These roller mills are now being made in 


quantities which are astounding. The rolls 


are of chilled iron, and will average nine 
inches in diameter by two feet long. They 


are driven at differential rates of speed by belt 
or gear. The roll surfaces are corrugated or 
fluted lengthwise of the roll. The flutes are 
gencrally very fine, being om an average one- 
twentieth of an inch pitch. 
section of the flute is one of the things which 
The 
the 
thousand and one theories as to ‘ open skirt,” 
‘full at the eye,” ete., ete., will all contribute 
their fund of exasperating intricacy of theory 
to the design of roll flutes. 

* % * 


The shape or 


millers can sit down and wrestle with. 
thousand-and-one dresses for millstones; 


The authorized version of the 
millstone classics needs revision if we are to 
We take all 
the poetry out of ‘‘the upper and nether mill 
stone’? when we talk of the front and back 
roller. The mills of the gods which grind 
slowly but exceedingly fine, must give way 


he the ancients of the future. 


to the roller mill which coarsely granulates 


with great rapidity. Instead of condemning 


jand will define its degre 


| dimensions, so that any machinist can under- 


stand it and make it. 
it, and it can be fluted. 


It is easy to say flute 
It is easy to sketch 


| the section of the flutes, and the machinist 
| gets up his fluting tools to suit. 


But how is 
the degree of spivality to be defined so as to 
convey ideas to both parties? 

Spirals are often dealt with, and any intelli 
gent mechanic knows how to define a spiral. 
3ut the miller wants the effect of a spiral, 
in terms which will 
cover the effect without covering the spiral 
itself, 


% 


In my next letter I will try 


}and give you examples of millers’ orders for 


spirally fiuted rolls, and will try to indicate 
methods for defining the spiral which will be 
intelligible to the order maker and the flute 
maker. 

os Very Respectfully, 

CHORDAL. 
tare _ 

The Spencer Lathe, 
the 
several sizes of the Spencer lathe, for the use 


The accompanying cut shows one ot 


of brass finishers, clockmakers, roll turners, 
ete., manufactured by Spencer & Brownell, 
Worcester, Mass. 

All these lathes have hollow spindles and 
taper bearings, and are made with a special 
view to accuracy and wearing qualities. 

The most carefully hardened and ground 
steel bearing hardens more or less unequally. 
The oil remains upon the surface, although 
When 
high speed the bearing is apt to get dry and 


provided with a self-oiler. run ata 


heated, and wear away faster on the softer 
side, thus getting the spindle out of line, and 





AVES WOCDRURY. 


THE SPENCER LATHE. 
causing the lathe to shake more and more 


the longer it runs. 
These defects, it is claimed, are remedied 
in the Spencer lathe, by placing upon the 


shell which runs in a box of 
bronze. 
The oil rapidly fills the pores of the cast 


iron, which soon glazes the surface over, giv- 


phosphor- 


ing a bearing of equal hardness throughout, 

which it is claimed will not heat, and which 
will wear evenly and remain true. 

Each lathe is furnished with the necessary 

accompaniments, 
~ ee 

New Boiler Feed Pump. 


The accompanying engraving represents a 








a wretch to have a millstone hung round his 


. . | 
neck, we advise him to wear 2 roller adapted 
to be revolved at a differential speed, with | 


finely laid corrugations of a specific section 
arranged spirally. The specification of the 
misery becomes a torture in itself, 

* * * * The spirality of the flutes of 
the modern grist mill is what I started to 
The 
fine-figuring miller wants spirally fluted rolls, 
ind the machinist must make them. It is 
easy to describe a smooth roll and give its 


speak of at the beginning of this letter, 


| NEW 





Frep Pump 


BorLER 





steel spindle a tapering cast iron collar or 





New Hanp BLoweRr FoR Forges. 

new boiler feed pump manufactured by Irv 
ing W. Fox, at the Rochester Novelty Works, 
Rochester, Minn. This pump seems to be 
simple in design, and accessible in all its 
It will be noticed that the counter-shaft 
is fitted with the Medart wrought rim pul 


parts, 


leys, and is complete and ready for use, with 

hangers, boxes, ete. 
These pumps are made in different sizes, 
the one here represented being what is known 
as the No. 2. The principal dimensions 


are; Diameter of plunger, 11’’; stroke, 


5”, 7” or 9” (being varied at will); 
shaft, 14,7 diameter by 2’ 6” long; pul 


leys, 16° diameter and 47’ face; suction 
and delivery checks, 1’; height of pump, 
33”; weight, 155 pounds. 
o> - - 
New Hand Blower for Forges. 


The old fashioned, cumbersome 
leather bellows in blacksmiths’ shops is 
rapidly giving away to the modern hand 
fan blower, a new style of which is 
shown by the cut herewith. For hand 
use this whole apparatus weighs only 
130 pounds, and for power use 140 
pounds. It has a wrought iron frame 
of angle iron riveted together, so that 
it is perfectly rigid and is not affected by fire 
or the weather, The fan is operated by a 
coiled steel wire belt, of the kind illustrated 
and described in a recent issue. The wind 
blast capacity is sufficient for two fires, 
and is easily worked by the swiveled handle. 
The bearings are babbitted, and the main 
gear wheel is put in motion by common dogs 
The 
latter device is claimed to be simple and 


and ratchet, plainly exposed to view. 


stronger than a complicated enclosed pawl 
and ratchet clutch. The blast is claimed to 
be steady and uniform, and by means of an 
adjustable tuyere can be varied from the 
slightest current of air to the most ample 
blast required, 
is enabled to augment the volume or quan- 
tity of the blast without over-increasing its 
strength, which it is claimed not be 
affected by the bellows or any other force 
blower, 


can 


This hand blower, which is known 

as the ‘* Western,” is manufactured by the 

Empire Portable Forge Co., Cohoes, N.Y. 
— 

Colonel Sumner of Akron, Ohio, says that 
in 1831, as he was returning from New York 
via Albany, at the latter place he found the 
first train drawn by asteam engine in America 


in readiness for Schenectady. Eight men 
lifted the engine on the rails. Common road 
coaches were used, with flange wheels. The 


the rate of five or six miles an 
When a few miles out the train stop- 
ped, on account of the engineer letting the 
fire get toolow. Multitudes of people gathered 
When 
the train was ready to start from Albany the 
** All aboard; 
There were five coaches on the track, 


train ran at 


hour, 


to witness the strange phenomenon, 


conductor cried out, give us a 


push,” 








By this device the operator 
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each coach capable of carrying fifteen per 





sons.—Schenectady Star. 
+ et 
We have just received a copy of the 


Twelfth Annual and Thirteenth Statistical 
Report of the Cincinnati Board of Trade and 
Transportation. It gives a list of the mem 
bers of the Board, proceedings of the last 
annual meeting, a general review of the 
manufactures of Cincinnati for the year L&s0, 
and other matter, The last 
Board of Trade of 


Hamilton is also included in the volume, 


interesting 
annual report of the 

a 

The New Orleans 7¢mesx says the railway 
mania is raging to such an extent, and every 
body is so deeply imbued with the railroad 
projects, that of late the children are 
with 


born 
‘two streaks of rust and the right of 
way” on their backs. 

The well-known mechanical engineer, Jas. 
W. See, of Hamilton, O., as Secretary of the 
Board of Trade of that city, thus outlines its 
manufacturing advantages : 

The tendency of the modern factory is to 
locate outside, but within easy reach of 
large cities. But few concerns can afford all 
desired room if it must be paid for at city 
prices. Ground rent, water rates, taxation 
and insurance, all at city prices, are burdens 
indeed to the city manufacturer competing 
with his neighbor in the suburbs. These 
burdens have led to the present practice of 
doing the business in the city and the manu 
facturing in the suburbs.” 

In this spirit Philadelphia factories are lo 
eating in Chester, Wilmington, ete: New 
York uses Jersey towns; Chicago uses Grand 
Crossing, Pullman, ete., while Pittsburg 
work is done largely in Alleghany, Beaver 
Falls, Sharpsburg, M‘Keesport, ete, 

Our city seems specially fitted as the place 
for the Cincinnati factory. Distance twen- 
ty-five miles by railroad or canal; trains at 
all hours; good water power; all) expenses 
for premises low; workmen clean-minded 
and not given to the vices of cities; work 
men owning their homes, and thus becoming 
i permanent reliance; communication in 
town and with city by telephone; supplies 
ordered in the evening are on hand next 
morning, 

Many of the best concerns in the country 
are now located here on premises which few 
could afford to oceupy in a metropolitan 
city. Our city’s product has a most excel 
lent reputation abroad, and many of its 
manufactures lead their respective lines in 
the country. 





ape 

The Baltimore & Ohio Railroad Company 
have done something handsome in the way 
of organizing and endowing a beneficiary 
association for the benefit of their employees, 
which many manufacturing establishments 
might creditably emulate. 
life insurance, and 
weekly allowances, and the association has a 


The plan em 
braces and accident 
membership of over fourteen thousand, with 
benefit payments of nearly six thousand dol 
lars during the 
deaths, 


past year, on account of 
The com 


pany believe the better state of feeling thus 


accidents and sickness. 


promoted among their men, and the avoid- 
ance of lawsuits as a result of railroad inju 
ries, Will repay them for their expense and 
trouble. 

Se 





One of our subscribers in China has taken 
considerable interest in extending the circu 
lation of the paper in the Empire and also in 
Japan, writes that the illustrations of ma 
chinery and mechanical appliances attract a 
great deal of attention from engineers in those 
countries, 

a oo ; 

The Ninth Cincinnati Industrial Exhibition 
opens September 7th, and closes October Sth 
It will be open for the reception of articles 
lith to September 6th. The 


driving engines will be in operation one week 


from August 
previous to the opening of the exhibition. 
The machinery department is the most ex 
tensive one in the whole exhibition, and is 
divided 
‘* stationary motors,” in class one, to ‘special 


into twenty Classes, ranging from 


manufacturing machines,” in class twenty. 
There is also a department of ‘‘ minerals, 
stove 


metals, railroad supplies, hardware, 


and heating apparatus.” Circulars of in 
formation, and blank applications for spa 


ean be obtained from the Secretary, J, R 





Murdoch, Cincinnati, O 
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EDITORIAL ANNOUNCEMENTS. 

(Pr Positively we will neither publish anything in our 
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our advertising columns, but our editorial opinions are 
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tion, but as a guarantee of good faith. 

(ar We are not engaged in procuring patent rights, or 
in selling machinery; nor have we any pet scheme to 
advance, or hobby to ride. 

(eF” We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and all those 
specially interested in the occupations we represent, on 
eubjects pertaining to machinery. 

QR Subscribers can have the mailing address of their 
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and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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AMBHRICAN 


Design Patents on Machinery, 


When a builder of machinery originates 
and applies some useful device, he generally 

secures it by a patent, but when he studies 
out and puts into metal or wood some useful 

forms in a machine, exclusive of device, he 
hardly ever thinks of applying for a patent 

on the ‘‘ design.” Buta stove manufacturer 
who has planned and brought into existence 
some new style of range or heater, generally 

applies for a design patent at once, as a mat- 
ter of regular business, Custom of the trade 
seems to govern the actions of original think- 
ers and experimenters in either case. Re- 
cently, however, the binding force of patents 
for designs has been brought to the attention 
of many machinery manufacturers who had 
hardly given the subject a passing thought 
before. 

In at least one or two late instances appar- 
ent (and unconscious) inifringers of design 
patents on certain machines have settled by 
paying money to the patentee, rather than 
devote the time and expense required for a 
legal contest. Such a development has, as 
might be expected, awakened u.ausual inter- 
est in this class of patents, among machinery 
manufacturers, and has set afew of them to 
tracing up the origin or the antiquity of cer- 
tain forms and combinations used by them 
and claimed by other individuals as protected 
by design patents. As nearly all of our read- 

ers well know, it is a difficult matter to origi- 
nate absolutely new and meritorious styles 
of ordinary shop tools, yet the possibilities 
for combinations are ample. The useful 
features of some of these combinations which 
figure as the basis of design patents are, to 
say the least, very questionable. Although 
patents for designs are as binding during 
their existence as those for inventions, the 
‘former appear in the Official Gazette of the 
U. 8S, Patent Office only by name, while all 
the latter are described with drawings and 
claims. Therefore the would-be original 
designer of a machine is kept in the dark as 
to what his competitors have secured if they 
neglect to place their protected product 
before the public, unless he sends to the 
Patent Office for a copy of every design 
patent as fast as they are announced in the 
weekly issues of the Gazette. The conclusion 
will readily be reached by every intelligent 
individual whose attention is directed to the 
matter, that a// kinds of patents issued should 
be described with drawings in the weekly 
official publication of the Patent Office, in 
order that the public as well as inventors and 
designers shall be protected. 

The taking out of patents for designs by 
manufacturers of original machinery will 
probably receive an impetus by the pressing 
of a few claims by that class of patentees. 
Criminations and recriminations are some- 
times indulged in by machinery builders over 
the question of stealing designs, and it must 
be admitted there are frequent reasons for 
complaint, It would be well for such parties 
to carefully study up their original designs 
and methods for securing them, in order that 
they may have suitable recourse when en- 
croached upon by imitators. 


“>_> —— 


Personal Equivalents. 


It is a well-established fact in nature, that 
no two things are exactly alike. It is just as 
well established that no two individuals act, 

r speak, or observe alike The testimony 
of disinterested parties in our courts of justice 
demonstrate conclusively—that of a half dozen 
eye witnesses of any occurrence, no two of 
them will see it the same. When an indict- 
ment is framed to cover an assault with a fire- 
arm, it contains the inventory of a respecta- 
ble arsenal, It includes everything from a 
rifled cannon to a toy pistol. The chances 
are that it can be proved that all these 
weapons were used. So well is it understood 
that by no possible means can one man be 
made to see as another sees, that in making 
scientific observations the personal equiva- 
lent of each individual observer must have 
been previously established. All this is pre- 
liminary to stating one of the great wants of 
the day. Not only this, but it seems to point 
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cage’. That want is an easy way of get- 
ting the personal equivalent of every indi- 
vidual machinist in every machine shop in 
the country. When a foreman gives one of 
his staff a shaft to turn, with directions to 
turn it three inches, the only thing he is 
morally certain about is, that it won’t be 
three inches when finished This knowledge 
alone serves but to make him unhappy. It 
don’t make any difference to him why it won't 
be three inches, but he wants to know hor it 
won’t be three inches. He wants the per- 
sonal equivalent of the individual. It is 
settled—as well as anything can be settled— 
that he, the individual, won’t see three 
inches ! but what that foreman is mainly in- 
terested in is, when he looks at three inches 
what does he see? He (the foreman) knows 
that every man around the establishment, in- 
cluding himself, will make mistakes. He 
even knows they would not be good for any- 
thing unless they did sometimes make mis- 
takes. He is never absolutely certain of any- 
thing, from the remarks of the proprietor 
down through the drawing room, and so 
along to the last apprentice. This knowledge 
disquiets him. In fact, it makes him miser- 
able. Putitin his power to know just when, 
and where these mistakes will occur, and he 
is elevated to a condition of happiness. This 
is by no means so difficult as it at firs! 
appears. True, Phrenology has tried and 
(for this purpose) virtually failed. Phrenology 
brought too much science to bear upon the 
subject. It undertook a theoretical deter- 
mination of the effect of the combination of 
absolute quantities, 

This may answer well enough in other 
things, but it won’t operate in a machine 
shop. All the theory in the world cannot 
demonstrate by calipering the bumps on a 
machinist’s head what he will do in his off 
days. The bumps cannot even be enlarged 
or modified so as to make his conduct con- 
form to an arbitrary standard. Although, 
then, Phrenology has failed, as previously 
intimated, there is no evidence of any par- 
ticular difficulty in the matter. Science 
reduces the time of a corps of observers who 
don’t see alike to the correct thing, but it 
calls practice to its aid. This points out the 
way. Events follow each other in order and 
according to some law. It is only necessary 
to find out this order and this law as applic- 
able to the case of any particular individual, 
and the thing is done. 

Once establish the system and there will be 
plenty of ‘‘doctors.” Reduce the system to 
a science, and every machinist can provide 
himself with a chart as a portion of his stock- 
in-trade. The proprietor hires this chart as 
a part of the individuality of the man. By 
consulting it, the foreman will be able not 
only to foretell what is to happen, but he can 
so provide that things which ought in reason 
to occur won't occur. 

For instance, he finds that Tom on certain 
days will leave a monkey wrench in the 
cylinder of a steam engine, and sees to it that 
there is no possible combination of Tom, a 
monkey wrench and a steam engine. Again, 
some one’s chart makes it certain that he 
will turn a shaft or bore a pulley , of an 
inch larger than he ought, and by deduct- 
ing that quantity from the size wanted, the 
result is all that could be desired. This chart 
must, of course, take cognizance of unlucky 
days, days when he will break anything 
reasonably breakable. What would be 
easier than to see that at such times he oper- 
ated on nothing less brittle than a cannon 
ball? The days when he will make mistakes 
without number a foreman can turn to excel- 
lent account. 

There is not a machine shop in the country 
that has not three or four jobs lying around 
that ought to be spoiled. There are ‘“ im- 
provements” that won’t be improvements till 
they goin the scrap heap or cupola. The 
chart shows exactly how to get them there. 

But the subject in its relation to the ma- 
chine shop don’tend here. There are probably 
more men interested in the personal eqiva- 
lent of the proprietor than there are of his 
workmen. Complaint is sometimes made at 
the non-delivery of work when promised ; 
the quality is not as represented ; or the per- 
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the proprietor is censured. When this system 
gets firmly established all this can be changed. 
The personal equivalents of machine shop 
proprietors can then be summed up, and their 
rating entered as in the commercial agency 
business. If then a party contracts for a 
machine or machinery to be delivered in 
thirty days, and by looking at the contractor's 
rating finds him marked ‘‘three months 
slow,” he governs himself accordingly. No 
harm is done, because it is understood that 
his statement is to be subject to the modifica- 
tion of his rating. If a party buys a steam 
engine guaranteed to use one and a-half 
pounds of coal per horse power per hour, and, 
looking at the seller’s rating, finds under the 
1ead of guarantees ‘‘fifty per cent off,” he 
buys his coal accordingly. More might be 
urged; but quite enough has already been 
said to show the importance of getting this 
system at work without delay in every ma- 
chine shop in the land. 


2 


Fire Brigades in Shops. 


A few of the large railroad and machine- 
shops, and some of the best organized cotton 
factories and woolen mills have arrangements, 
more or less thorough, for extinguishing fires, 
should any occur. The fact remains, how- 
ever, that a large proportion of the manufac- 
turing establishments of the country are prac- 
tically without suitable means of either pre- 
vention or cure, in the matter of fires. The 
vast amount of property and money that are 
each year wiped out by destructive fires, to- 
gether with the still greater indirect losses 
that follow, owing to stoppage of production 
and lack of employment, it is safe to say 
might be materially lessened by proper pre- 
cautions. 

A small expenditure for pumps or buckets 
and other fire-extinguishing appliances, and 
an hour each month spent in fire drill by a 
picked and well-officered company of em- 
ployes, would be worth all it and 
more. It would tend to accustom all the 
men in the shop to be on the lookout for pos- 
sible fires, and this, of itself, should be a suffi- 
cient inducement to both proprietors and 
men for the establishment of such a system. 


——-—— e@e  —— 


costs, 


A correspondent asks if any of our readers 
can furnish him with a ready plan for divid- 
ing a circle, or the segment of a circle, into 
any number of equal parts. If any one has 
something new on this subject we will will- 
ingly publish it. We fear, however, the 
subject is about exhausted. 


*+>_>-—___ 
A Brewers’ Academy, 


A journal devoted to brewing interests 
publishes a prize essay on ‘‘ The Scientific 
Education of Brewers,” having especial ref- 
erence to the projected establishment of an 
academy to teach the art and mystery of 
brewing. It points out the connection be- 
tween chemistry and beer making, but to- 
tally fails to explain why so many beer 
glasses have such a tremendous bulge at the 
bottom, as is now the case. The essay con- 
inviting some wealthy brewer to 
donate one hundred thousand dollars for the 
purpose named, The mechanics of brewing, 
including the architectural plans of brewer- 
ies, malt houses, ice houses, measurement of 
tuns and casks, construction and operation 
of engines and pumps, calculation of power 
and friction on shafting, wheels and belts, 
strength of together with 
best methods and machinery of pitching and 
cooperage, are all prominently mentioned 
among the departments of tuition in the 
proposed school. As an alternative plan the 
suggestion is made that one of four leading 
scientific schools establish a special profes- 
sorship of brewing. Who would not be-er 
professor in such a school? 


cludes by 


materials, etc., 
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Tying the North and South Poles To- 
gether. 


Some months ago, Hinton R. Helper, an 
gentleman now residing in St. 


Louis, offered in good faith the sum of five 


enthusiastic 
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the best written article in support of a pet 
project of his for building an inter-conti- 
nental railway running from Behring’s Straits 
to Cape Horn, or the whole length of the two 
American continents. A committee of pre- 
sumably level-headed business men under- 
took the task of awarding the prizes, whether 
on the assumption that the North and South 
poles really need tying together in this fash- 
ion or not, is not stated. The committee 
have just reported favorably on five original 
literary productions, and we suppose a com- 
pany will soon be incorporated somewhere to 
build the road. Whether the prize essays 
include a plan for keeping the white bears 
off the track, we are not informed. If such 
a contrivance should be presented and found 
to be practicable, it might, perhaps, be used 
to keep the bulls from pushing up the stock 
of some of the useless railroads now being 
built up in some other parts of the North 


American continent. 
_————-* ae—— 


A Troy mechanic has brought out a steam 
whistle that goes entirely around any imag- 
inable chime, and discounts the best example 
of a calliope. The sanguine inventor claims 
that it gets entirely away with all known 
musical scales, and discourses all sorts of 
music. It is said, however, that disinterested 
but unappreciative neighbors intimate a will- 
ingness to dispense with it for a small con- 
sideration. 





i: 
The earnings of 41 railroads in this coun- 
try, on a mileage of 32,119 miles, for the 
month of June were $18,058,006, against 
$13,068,485 last year, when the number of 
miles operated was 28,606. From January 1 
to June 30 the earnings of 43 roads aggre- 
gated the enormous sum of $102,171,690, a 
gain of nearly $12,500,000 as compared with 
the same period in 1880. 
-_- — 
Mechanical Drawing Lessons. 


Those who are anxious tolearn mechanical 
drawing will (after securing the tools already 
described) take up the simple examples for 
practice presented this week by Prof. John 
E. Sweet, and familiarize themselves with 
placing these forms correctly upon paper. 
This may not be as simple to some beginners 
as it looks, but almost any one can accom- 
plish the task if he undertakes it in earnest. 

After these drawings are correctly repro- 
duced, they should be marked and laid away 
for future reference, as they have a utility 
beyond mere examples for practice. 

eae i 

In our department of Letters from Prac- 
tical Men this week, C. R. Roelker, of the 
Government Bureau of Steam Engineering, 
contributes a suggestion applying to the 
steam boiler questions which have been 
prominently mentioned in our columns dur- 
ing the past few weeks. 








One of the old experienced steel workers 
of Pittsburgh describes an application of the 
rule-of-thumb in the way of annealing steel, 
which winds up with a short and very use- 
ful moral. 

Our Chattanooga correspondent, Quirk, 
contributes a chapter to the literature of 
boiler tube expanding. An _ inexpensive 
boring bar is shown by drawing and explana- 
tion by another correspondent, ina way that 
will be useful to many shops. Another cor- 
respondent presents a query suggesting a 
comparison between the use of cast iron in 
boiler heads and the same material in steam 
cylinders, which we think a great many of 
our readers will be able to answer correctly. 

A Rochester machinery builder describes a 
planer tool which will probably be new to 
some of our readers, and commends Chordal’s 
pulley scheme. A Pennsylvania correspond- 
ent presents some formulas for proportioning 
line shafting which look a little formidable, 
but which, nevertheless, can be worked out 
by common arithmetic, Full directions for 
turning wooden pulleys are given by a Mich- 
igan correspondent. 

The letters in this department are growing 
in interest and value from week to week. 

; aan 

Algiers is said to contain a river of verita- 
ble ink. What a beautiful country this 
would be in which tostart a daily newspaper. 








By a recently enacted Pennsylvania law, it 
is made illegal for any employer to sell goods, 
merchandise or supplies to any employe ata 
higher rate of profit than is exacted from 
outside purchasers. The law is designed to 
counteract the vicious ‘‘ order” system which 
prevails in some manufacturing and mining 
villages. 


> —— 


Chordal, this week, considers the mechan- 
ical accuracy of the miller, and gives a little 
of his experience in trying to please that in- 
dividual in making proofstaffs. It appears 
that the miller is a great deal more fastidious 
about mechanical jobs than most machinists 
give him credit for. Chordal will in his 
next letter throw some light upon the spiral 
question, 
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(QUESTIONS & ANSWERS. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to 
methods. 


common sense 


(1) H. W., Port Deposit, Md., asks: How 
shall I build a furnace to burn the shavings from two 
planing mills planing 20,000 feet of lumber in ten 
hours? A. Youcan burn them ona grate same as used 
for coal. Build a furnace, say 5 feet wide and 8 feet 
long, and set your grates the narrow way of the 
furnace, and not less than 30’ above the bottom of 
ash pit ; three feet would be better. Carry up the 
side walls five feet above the grate, and either arch 
over the top or lay T-iron across to support the 
brick. Leave large holes in the top through which 
to feed the shavings, and cover them with hand 
plates. 


(2) W. & H., Montague, Mich., write: We 
are building a new foundry, and wish to putina 
pickling bed for cleaning castings. Would you 
please tell us through your paper how to make it, 
and what to use fora pickle? A. There is no par- 
ticular method for constructing such a bed. Each 
individual follows his own taste, or is governed by 
the room he’can spare or the quantity of castings 
he has to pickle. The general character of a pick- 
ling bed is a rectangular platform of suitable di- 
mensions—say 4 feet wide by 10 feet, or more, long, 
with a box or pit at one end to hold the pickle. 
This platform, made of plank, must be tight in the 
joints, and be sharply inclined towards the box or 
pit, so that the pickle which runs off the castings 
will find its way back to be used again. The box 
that holds the pickle should be lined with lead. 
The castings are laid on this platform, and the 
pickle dipped from the pit is poured over them. 
The pickle used is dilute sulphuric acid (oil of 
vitriol). This acid is furnished by the trade in 
packages called carboys. 


(8) J. H. R., Houston, Texas, asks: What 
is a good preparation for cleaning brass work on a 
locomotive? A. Rotten stone and sweet oil rubbed 
on with a woolen cloth, and polished with dry 
waste; or you can make a paste of, say, 4 ounces 
rotten stone, | ounce oxalic acid, 1 4% ounces sweet 
oil, and turpentine to thin it. After applying it it 
must be rubbed dry, preferably with soft leather, 
but a clean flannel rag, or even a piece of waste 
will do. 


(4) T. W. H., Lake Superior, writes that 
he finds some discrepancy in what he terms the old 
and the new steam tables, and asks (1) which are 
right? A. There is no one of sufficient authority 
to decide. You will find in the tables of modern 
authors slight variations which may be taken as 
evidence that our knowledge on this subject is by 
no means exact. 2. Why isit that no more marine 
engineers figure in the correspondence from practi- 
calmen? A. We give it up. Our correspondent, 
for instance, expresses a determination, and shows 
an ability to do so, but perhaps, as he suggests, it 
is excessive modesty that stands in the way. 


(5) W. S., Utica, N. Y., 


writes: If you 


think it would be of sufficient importance to the | 


general reader, a friend and myself would like your 
opinion upon this question. Given a worm wheel 
2 feet in diameter to pitch line, with 50 teeth and a 
screw 6’ in diameter to pitch line working into it, 
and raising a certain load as an elevator: Would 


the same power applied to a screw 4” in diameter, | 


working in the same size wheel, hoist a greater or 
less weight, and why? A. The pitch of screw or 
worm being the same in both cases, the larger screw 
would have a little advantage in the way of fric- 
tion. Otherwise there would be no difference. 


(6) J. B. K., Gallatin, Tenn., writes he 
cannot make the rule for gearing for screw cutting, 
as given in questions and answers recently, work 
satisfactorily. He gives the pitch of his leading 
screw, and the gears be has, and says he cannot 
find by the rule any gears that will cut nine threads 
totheinch. A. You cannot cut nine threads with 





the gears you have. 
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50 cts. a line for each insertion under this head. 





Best Portable Forges. H. Crumlish, Buffalo, N. Y. 

Dies, Punches and Special Tools, manufactured 
by H. H. Coles & Co., 446 N. 12th St., Philadelphia. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, I. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Steam Engines Indicated and Examined. Power 
Measured. W. H. Odell, P. O. Box 274, Yonkers, N.Y. 

Bound volumes for 1880 of the AMERICAN Ma- 
CHINIST.—We can furnish Vol. 3 of the AMERICAN 
MACHINIST, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. AMERICAN MACHINIST PUBLISHING Co., 
69 Fulton Street, New York. 

James W. See, Consulting Engineer, Hamilton, 0. 

‘*Paragon”’ Metallic Piston Rod Packing. See 
AMERICAN Macuinist, July 16th, 1881. Write for 
prices. A. Wilkinson, Manayunk, Philadelphia, Pa. 

Special inducements offered to clubs. ‘* Extracts 
from Chordal’s Letters * in book form, now ready. 
Cloth. 320 pages. Less than 5 copies, $1.50 by mail, 
each, postpaid. American Machinist Publishing 
Company, 96 Fulton Street, New York. 

A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., 8vo., 
cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre 
cision in the Meaning of Dynamical Terms. By 
John W. Nystrom, C. E., 8vo., cloth, price. 2.00, 
Mailed by E. & F. N. Spon. 446 Broome St., New 
York City, on receipt of price. 

“Monitor Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 
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The car works of W. C. 
delphia, are being enlarged. 


Allison & Sons, Phila- 

The Railway Switch and Signal Company have 
fitted up extensive works in Garrison Alley, Pitts 
burgh, Pa. 

The Georgia Car Company are to build a car 
factory at Cartersville, Ga. Preparations are being 
made to begin the work at once. 

The Baldwin Locomotive Works at Philadelphia 
are building a locomotive expected to make eighty 
miles an hour. It will be tested in England and on 
the Continent. 

An agent of a Cincinnati Manufacturing Com- 
pany has averaged $1,000 per day for two weeks, in 
sales of machinery around Decatur, Ala.— Chatta- 
nooga Tradesman. 

The Smith, Beggs & Ranken Machine Company, 
having completed the extensive additions to their 
works in St. Louis, are making a large increase to 
the number Of their workmen. 

The heat has caused so much suffering among the 
workmen in rolling mills and coke works in Pitts- 
burgh and vicinity, that many of the day hands 
have changed to night work. 

The Wood Mowing Machine Works at Hoosick 
Falls, N. Y., are being enlarged, and when the new 
portions are completed the total capacity will be 
increased one-third ; 1,300 mechanics are now er- 
ployed. 

J.R. Williams, until recently General Manager of 
the Elba Iron Works, has taken the position of 
Mechanical Engineer and General Manager of the 
Union Iron and Steel Co., at Chicago, Il. 
will be $15,000 a year. 


His salary 


In the Union Iron and Steel Company’s works, 
the rolls of the blooming train are reversible ; in 
the South Chicago branch works the engine is re- 
versible, and of a power to break a two-ton ingot 
at once to the rail. 

S. W. Card, manufacturer of taps, tap wrenches, 
screw plates, dies, etc., at Mansfield, 
doubling his machinery, and will soon build an ad 
dition to his shop to enable him to keep up with his 
increasing orders. 


Mass., is 


Arrangements are making at Birmingham, Ala., 
for erecting another furnace as soon as the one 
now being built is finished, the capacity of the two 
to be from 190 to 200 tons per day. It 
pleted by the 1st of next January. 


is to be com- 


In our illustrated description last week of the 
Improved Vertical Drill Press, made by the Newton 
Machine Tool Works, 2341 and 2343 Callowhill St., 
Philadelphia, we should have stated that the web 
running through the hollow column is 5 inch in 
stead of 8¢ inch thick. 

The Western Steel Company is the name of a 
newly incorporated concern with a capital of $100,- 
000, located at South Chicago, for the manufacture 
of the Seymour Patent Horseshoe. Their Works are 
being erected, and it is expected that the company 
| will be ready for business August 1, 
| 





R. Hoe & Co., New York, have just issued a fine 
new 76-page illustrated catalogue of their printing 
presses and printers’ materials. The plates repre- 
senting the different styles of printing presses are 
excellently engraved, and the whole catalogue is 
artistically printed on one of the Hoe 
‘Hints on Making Ready for Cylinder 
which extends over several pages, should be read 
by every printer in the land. The work also con- 


presses, 


Presses,” 


| tains much other valuable information for printers, 









Work commenced Tuesday, July 12th, un the 
$1,000,000 cotton factory which will be established 
at Charleston, 8S. C. The main building has four 
stories. The first floor will be used exclusively for 
the manufacturing of yarns and carpet 
warps, and will have a capacity of 5,000 spindles. 


coarse 


The Ironton, O., Register says: An effort is being 
made at Ironton to organize a company, with a 
capital of $125,000, to establish works for the manu- 
facture of railroad cars and car wheels, and some 
stock has been guaranteed by citizens, but not an 
amount sufficient to dispel doubts as to the success 
of the undertaking. There is hope. however, that 
some foreign capital may be introduced. 

D. A. Cypher and C. L. Covell have purchased an 
interest in the boiler works at Corry, Pa., and the 
firm name becomes P. J. Lynch & Co., Corry City 
Tron Works. Contracts have been let for building 
an addition, 110xé feet, two stories high, which, 
when completed, will double the capacity of the 
works. According to the Gil City Derrick, the work 
of the new firm will be divided as follows: ‘‘ Mr. 
Lynch, who is a practical boiler maker, will super- 
intend construction. Mr. Cypher will keep the 
books and attend to the money matters. Mr. Gil- 
bert is a civil and mechanical engineer, and it will 
be his duty to look after the saw mill interests. 
Mr. Covell is a successful lawyer, and he will at- 
tend to legal business, and draw his semi-annual 
dividends.” 
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Newly Incorporated Companies. 


NEW JERSEY. 

Peerless Manufacturing Company, Camden; 
George E. Lockwood, Maurice F. Barry and 
Thomas H. Parks, incorporators; Capital, $250,000. 
To manufacture and sell carburetting or gas ma- 
chines for the manufacture of illuminating gas. 

Globe Rubber Company, Trenton; John B. Candy, 
James F. Brook and Josiah Hollies, incorporators; 
Capital, $30,000. To manufacture and sell all kind 
of rubber goods. 

Montgomery Steel Company, Annandale; James 
Montgomery, Lewis Barnes, E. V. Machette, incor- 
porators; Capital, $800,000, To mine iron ore, and 
to manufacture, purchase and sell iron and steel. 

Woodbury Gas Company, Woodbury; W. H. Cur- 
tiss, Joseph Merembeck, Geo. H. Barker and others, 
incorporators; Capital, $30,000. To erect, con- 
struct and operate gas works in the city of Wood- 
bury. 

Hudson River Contracting Company, Jersey City: 
F. Alexander Marquand, Duncan D. Parmley, Ches- 
ter ©. Munroe and others, incorporators; Capital, 
$3,000,000, To construct railroads, bridges, ete., in 
the States of Missouri, Arkansas and Texas. 

Newfoundland Railway Construction Company, 
Jersey City; Henry M. Alexander, John W. Simp- 
son and others, incorporators; Capital, $3,000,000. 
To construct, finish and equip railways, and the 
docks, buildings and structures appurtenant 
thereto in Newfoundland and elsewhere. 

ILLINOIS, 

Streator Tile Works, principal office and location, 
Streator; Capital stock, $10,000. John Burns, 
Francis M. Ryan, Faucett Plumb and Ralph Plumb, 
incorporators. To manufacture drain tile 
brick. 

Alton and Edwardsville Railway Company; prin- 
cipal office, Edwardsville; Jas. F. How, St. Louis, 
Mo.; Wells H. Blodgett, St. Louis. Mo.; Jos. Gil- 
lespie, Edwardsville; Geo. B. Burnett, Edwards- 
ville; Jno. E. Coppinger, Alton, Mo.; Wm. 
Schweppe,Alton, Mo.; and Z. B. Job; incorporators; 
Capital; $200,000, To construct and operate a line 
of railroad from Edwardsville crossing, in the 
county of Madison, to Alton, in said county and 
State of Ilinois. 


and 


La Salle and Mississippi Railroad Company, prin- 
cipal office, La Salle; William Mitchell, La Salle, 


Ills.; Daniel Evans, La Salle, Ills.; Alexander 
Campbell, La Salle, Ils.; William Reed, La Salle, 
Ills.; Henry J. Miller, Bureau Co., [ls., incorporat- 


ors; Capital, $2,000,000. To construct and operate 
a line of railroad from La Salle, in La Salle County, 
Ills., to the Mississippi river, in the County of 
Whitesides, in said State, with the right to bridge 
the Mississippi river, under such grants and regula- 
tions as are or may be established by the Congress 
of the United States, and may extend its railroad 
from La Salle in a southeasterly direction to 
Streator, in said La Salle County; also construct a 
branch road from a point at or near where the 
main line crosses or leaves the valley of Spring 
Creek in Bureau County, running thence in a north- 
erly or northeasterly direction to the city of Rock- 
ford, in Winnebago County, State of Illinois. 


Jacksonville and Kansas City Railway Company, 
principal office, Jacksonville; Willlam 8. Hook, 
Jacksonville; Samuel P. Rowley, Jacksonville; 
William E. Veitch, Jacksonville; Edward Scott, 
Jacksonville; Henry L. Clay, Jacksonville; John 
Gordon, Jacksonville, Edward J. King, Jackson- 
ville; incorporators; Capital, $3,000,000. To con- 
struct and operate a line of railroad, beginning at 
the city of Springfield, and running thence through 
the counties of Sangamon and Morgan to the city 
of Jacksonville, and thence through the counties 
of Morgan, Scott, Pike and Adams to the city of 
Quincy, or some intermediate point on the Missis- 
sippi river, all in the State of Minois. 


The Mt. Pulaski Milling Company; principal office, 
Mt. Pulaski; J. W. O. Brian, Henry Leimbach and 
W. W. Martin, incorporators ; Capital, $20,000, For 
the manufacture of flour, etc, 
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Machinists’ and Engineers’ Supplies. 
New York, July 21, 1881. 
Supply dealers are enjoying a good summer 
trade, and manufacturers are busy beyond prece- 
dent. Prices fluctuate very little. The improve- 
ment iniron will perhaps strengthen prices of some 
kinds of supplies. We hear of some large con- 
tracts for railroad supplies, but no particulars 
have as yet been given to the public. A new steam 
engine indicator, applicable to speeds of 1,000 revo- 
lutions per minute, is about to make its appear- 
ance. Some of the hardware manufacturers have 
advanced prices of wrought iron hooks, staples, 
and the like. 


— -<>-- 
Iron and Metal Review. 

While there has been some noticeable improve- 
ment in pig iron, nothing has occurred to raise the 
spirits of iron brokers to buoyancy. Consumers 
have less confidence in the stability of prices than 
they had a month ago, and it would take a very de- 
cided advance to revive the old confidence. We 
quote as last week: No. 1 X Foundry, $23.50 to #24: 
No. 2 X Foundry, $21.50 to $22, and Grey Forge, 
$20. Scotch pig is a shade higher, and two or 
three shades firmer: Coltness, $23.50 to $24; Eglin- 
ton, $20.50 to $21; Carnbroe and Glengarnock, 
$22.50. Rails rule active at $58 to $60 for steel, and 
$54 to $56 for iron, at mills. Old J-rails are sold at | 

26. Wrought Scrap, from yard, is selling at $30 for | 
best selected. Manufactured iron has advanced at 
Eastern mills one-tenth of a cent per pound, which | 
would place store prices on a basis of 2.6c. for re- | 
fined bar. Ingot Copper sells in small lots at 16%4c.; | 
Straits tin, 2014c. to 203¢c., in large lots. Australian } 
and Billiton tin 204%4%c. Pig Lead sells at 4%c. for | 
common. Western Spelter commands 5c. to 5Kc., | 
and Silesian 53gc. Sheet Zinc, 7c. Antimony, 14Ke. | 


=WANTED<—_ 


| 
| 
Wanted.— Man of experience to take charge of | 
Tool roomin machine tool shop employing 250 men. | 
Address, stating experience, terms, &c., David W. | 
Pond, Worcester, Mass. | 
Wanted.—A young Swede, graduated from Tech- | 
nical High School and who has some practical ex- | 
perience, desires a position as draughtsman. Ad- | 
dress, P., Fitchburg, Mass., Box 301. | 
A middle aged man of 12 years’ experience wants | 
charge of an engine running day and night. Good | 
references. Address P. O. Box 748, New Philadel- | 
phia, O. | 
A mechanical draughtsman, experienced in steam, 
hydraulic and general machinery, will shortly be | 
open for engagement. A. W. R., Am. MACHINIS1 
Office. | 
An experienced and competent engineer wants a 
responsible position. Address, with particulars, 
R, M. Lodge, 288. Del. Ave., Phila., Pa. 


Hand & Foot Power Lathes 


| i 















For Brass Finishers, Clock 
Makers, Bell Turners, &c. 
with lever or screw feed 
and patent adjustable shell 
bearings. Superior to the 
best hardened and ground 
steel bearing. Also, 


Slide Rests, &c. 


Manufactured by 
SPENCER & BROWNELL, 
57 UNION STREET, 
Box 294. 


TORRENT 
WN 












Worcester, Mass. 


STEAM PUMP. 


With Bracket or Base, 
FOR 


Traction, Hoisting, 
Yacht Engines, 


ETc. 
Price, $32.00 and upwards. 
5000 IN USE. 
THE MILLER COMPANY, 


CANTON, OHIO, 


Patent Hide Face Hammers 


Invaluable for machinists, workers in brass or 
silver, or for any one who needs to strike a hard 
blow without bruising the material. Faces can be 
renewed at slight cost. One pair extra free with 
each hammer. 


S. &. SMI, 


Agent for Manufacturers, 








General 


42 DEY ST., NEW YORK, and 154 LAKE ST., CHICAGO. 


NEW ENGLAND 
MANUFACTURERS’ 


GREAT FAIR. 


To Open August 18, 1881, 


APPLICANTS FOR SPACE 
are respectfully requestd to reduce as much as pos- 
sible the amount applied forin order that Exhibit- 
ors who have not specified their requirements may 
not have their applications for space rejected. 

R. C. GRAVES, Agent, 


Office, 5 Pemberton Square, Boston, Mass. 





WIGHT & POWELL, “wis70's:® 


Manufacturers of 





“WOODBURY 2a 


Iron Working Machinery. 
ELECTRIC LIGHT 


APPARATUS. 
A MACHINE AND LAMP COMPLETE 


for Two Hundred Dollars. Gives one light 
rated at 2,500 candles. In other words will light a 
space 150 feet square so that this advertisement 
can be read easily. Requires about 1% horse 
power. Only ordinary intelligence required to ruv 
it. Fullinstructions with each machine. Send for 


Circular. 
BRADY ME’G CO. 


Manufacturers of Electric Light Apprratus, 
Emery Machinery, &c. 


257 & 259 Water Street. Brooklyn, N. Y. 


es 
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. . . 
Greenfield Vertical Engine, 
SOLD BY 

COOKE & CO., o.fi"ss 
s3 CooKE & BEaas, 
Dealers in MACHINERY AND SUPPLIES, 

6 Cortlandt Street, New York, 
IS THE BEST IN THE 
MARKET. 

Send for our prices before 
ordering Engines, Boilers, 

or other machinery 
AGENTS FOR 
ROOTS’ 
BLOW ERS, 
WATSON’S 
FORGES, 
W A'TE RS’ 
GOVERNORS, 
, KEYSTONE 
; INJECTORS, 


Kite. 
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BARNES’ PATENT FOOT POWER MACHINERY. 
Complete outfits for actual Workshop business. 
Lathes, Saws, Formers, Mortisers, Tenoners. ete. 
Machines on trial if desired. Mention this paper 
and send for ‘seermare Catalogue and Price List. 
W. F. & JOHN BARNES, Rockford, Il. 








LEHIGH VALLEY EMERY WHEEL Co. 


LKVIIGHI’ 
Manufacturers of 


Emery and Corundum Wheels and Grinding 


TON. PA. 


Machinery, 


COOKE & CO., 6 CORTLANDT ST.. NEW YORK ACFENTS. 





ut Files. } patanisctor: 


The best and cheapest in the end. Send for quotations. The files speak for themselves in th 


following testimonials. Read them. 


NORTH RIVER IRON WORKS. 

fo WuHom 1T May ConceRN: New York, May Ist, 1877. 

We have used the Files made and re-cut by Messrs. WEINMANN & KEARNEY for the past three years 
and we know of no better recommendatié6n than the fact that we are still using them. 
FLETCHER, HARRISON & CO 
WINCHESTER REPEATING ARMS CO. 

Messrs. KEARNEY & Foot, New York, New Haven, Conn., Nov. 1st, 1878. 
Dear Sirs :—The Files you have been furnishing this Company have proved equal. if not superior: 
to any heretofore used. Yours truly, V. A. KING, Sup’t.  ” 


’ 


; l l se which are intended for shop 
1ese instructions with our ** Illustrated Catalogue of Files” we mail on receipt of 27 cents postage. 
KEARNEY & FOOT. 


The Cameron Mining Pump, 


Designed for use in Gold, Silver, Coal and Iron Mines. Also for genera| 
Manufacturing and Fire purposes. 
Pumps furnished with movable linings in iron, composition or Phosphor Bronze. 


THE A. S. CAMERON STEAM PUMP WORKS, 


FOOT EAST 23d STREET, NEW YORK. 


BRADLEY’S. 


CUSHIONED HAMMER 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


It approaches nearer 
the action of the smith’s 
arm than any hammer 
in the world. 


We pees on card board 10 x 12 in. ‘“ Instructions on the use of Files,’ 
use. T 
"o customers we mail a complete set free of charze. 
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Bradley & Company, 
SYRACUSE, N. Y. 
{Established 1832.] 


DAVIDSON STEAM PUMPCO. 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 








These fans can be 
fastened to ceiling or 
side wall, and driven by 
a round belt direct from 
a Backus Water Motor, 
Steam Engine or other 
power. Blades can be 
covered with paper mus- 
lin to suit the taste in 
color. By changing an- 
gle of Blade amount of 
air can be regulated. 
Two or more fans can 
be connected on ceiling. 
Shaft. of fan runs in 
Is noiseless, neat, com metaline journals, and 
pact, steady ; will work requires no oiling, a con- 
at any pressure of water sideration where put up 
above 15 Ibs. Prices in dining rooms over 
from $15 to $300. tables. Tice, $5 each 
THE BACKUS WATER MOTOR 00., 

c, NJ. OF & y 


Newar 323 Broadway, New York. 


Supplies from Hydrant 
pressure the cheapest 
power known for blow- 
ing Church Organs, 
running Printing Press- 
es, Scwing Machines, 
Turning Lathes, Saws, 
Grindstones, Coffee 
Mills, Sausage Mach- 
ines, Electric Lights, Fle- 
vators, etc. Needs little 
room, no firing up, fuel, 
ashes, repairs, engineer, 
explosion, delay, extra 
insurance or coal bills. 














K OWES LU 


KNOWL 


SO Liberty 
NEW Y 





Meal Pun 


TELE STANDARD! 


Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE. 


ES STEAM PUMP WORKS, 


44 Washington Street, 
BOSTON. 


Street, 
ORK. | 
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BETTS MACHINE 60,, 
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